Demand relationships for outdoor recreation in Iowa by Manning, Glenn Herbert
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1968




Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agriculture Commons, Animal Sciences Commons, Natural Resources and
Conservation Commons, and the Natural Resources Management and Policy Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Manning, Glenn Herbert, "Demand relationships for outdoor recreation in Iowa " (1968). Retrospective Theses and Dissertations. 4610.
https://lib.dr.iastate.edu/rtd/4610
This dissertation has been -987i 
microfilined exactly as received 
MANNING, Glenn Herbert, 1940-
DEMAND RELATIONSHIPS FOR OUTDOOR 
RECREATION IN IOWA. 
Iowa State University, Ph.D., 1968 
Agriculture, forestry and wildlife 
University Microfilms, Inc., Ann Arbor, Michigan 
DEMAND RELATIONSHIPS FOR OUTDOOR RECREATION IN IOWA 
by 
Glenn Herbert Manning 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of 
The Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Major Subject: Forest Economics 
Approved : 
In Charg f Major Work 
Head of MaAfor Department 
Deao of Graduate College 
Iowa State University 
Of Sbience and Technology 
Ames, Iowa 
1968 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
ii 
TABLE OF CONTENTS 
Page 
INVESTMENT PROBLEMS AND INFORMATION NEEDS IN OUTDOOR 
RECREATION I 
STUDY METHODOLOGY 16 
STUDY RESULTS 32 
IMPLICATIONS FOR INVESTMENT AND RESEARCH 66 
BIBLIOGRAPHY 79 
APPENDIX A 81 
APPENDIX B 86 
APPENDIX C 111 
APPENDIX D 120 
APPENDIX E 128 
1 
INVESTMENT PROBLEMS AND INFORMATION 
NEEDS IN OUTDOOR RECREATION 
The American citizen has always to some extent been dependent 
on his resource heritage. As a result of this dependence, he has 
often become concerned with proper management of these resources, 
when their existence has been threatened, or when a shortage of 
these resources has existed. As early as 1821, an attempt was made 
at forest conservation by the establishment of a forest reserve 
near Pensacola, Florida, to help insure a supply of live oak lumber 
for the Navy (4). Since that time, many instances of attempts at 
conservation and management of natural resources could be cited; as 
well as, unfortunately, instances of abuse. 
Most of these conservation and management efforts, like that 
mentioned above, have been aimed at conservation of market resources; 
that is, timber, water, grazing, and minerals. Most, that is, until 
recently. The thought has begun to occur to many people that recreation 
capacity, natural beauty, and other non-market resources may also be 
important. 
It is true that the various national parks, monuments, and 
similar areas were saved, some as early as the 1870's. But this was not 
thought of in terms of recreational use, but preservation of unique 
natural phenomena. Little thought was given to recreation as it 
occurs today. However, recently the growing awareness of recreation 
has produced a new concern among resource managers about recreational 
use and needs. 
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Outdoor recreation is one of the most rapidly growing uses of 
America's outdoor resources. The American citizen is the recipient of 
ever higher income and more leisure time, and is constantly seeking an 
expanding and changing array of goods and services. One of the 
services he is seeking, is of course, a better opportunity to enjoy 
the outdoors, better both in terms of quantity and quality. The 
citizen is largely unaware, unfortunately, of the many difficult 
problems facing the resource manager. 
One of the most serious problems which must be faced by the 
resource manager is that recreational capacity of many areas is shrink­
ing in the face of competing uses of land such as highways and urban­
ization, and that such competing uses are growing rapidly. The question 
which faces the resource manager is how to make the best use of his 
shrinking land resources, both with respect to outdoor recreation and 
its competing uses. The resource manager is hampered in solving his 
problem effectively by a lack of information as to the pertinent 
variables of the problem. 
Decision-making is concerned with solving these problems. Iowa 
resource managers have an abundance of problems with respect to their 
use of natural resources for outdoor recreation. A problem is defined 
(17) as a situation containing a decision maker, or person, or organ­
ization having: (1) objective or set of goals, (2) two unequally 
efficient means of obtaining these goals, (3) doubt as to which 
alternative is indeed better, (4) the context within which the decision 
maker, and the alternatives are set. 
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Problem Analysis 
Iowa resource managers, the decision makers of this study, are 
a diverse group. They may be individuals engaged in private outdoor 
recreation enterprises such as fishing lakes, marinas, or campgrounds. 
Another group may be the motel and restaurant owners in Iowa. Both 
of these groups are heavily affected by changes in outdoor recreation 
participation and investment. As a result they need good information 
as to the changes expected in outdoor recreational participation, 
preferences, use patterns, and supply. 
The major suppliers of outdoor recreation in Iowa, however, are 
the public conservation agencies. These range from federal agencies 
to local conservation boards. A partial listing of the public decision 
makers concerned with outdoor recreation in Iowa might include the 
following: 
1. Corps of Engineers 
2. National Park Service 
3. Soil Conservation Service 
4. State Conservation Commission in all of its branches 
5. county conservation boards 
6. municipal recreation boards 
These decision makers are heavily concerned with information 
concerning outdoor recreation and all of these decision makers have 
problems relating to outdoor recreation which must be solved in order 
for them to do their jobs effectively. 
Iowa resource managers face an outdoor recreation problem on many 
fronts. In general, their problem consists of determining the optimum 
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investment in outdoor recreation. In the case of public agencies, 
which seem to be the most important decision-making group, the 
question is the broader one of allocating public funds between 
various functions, of which outdoor recreation is but one. They 
also face the common problem of allocation within the function. 
The public resource management agencies in Iowa have several 
important objectives. These are: 
1. Provision of adequate outdoor recreation facilities. 
2. Keeping lowans in Iowa when they participate in outdoor 
recreational pursuits, thus stimulating Iowa's economy. 
3. Meeting the requirements of certain special groups such 
as the urban underprivileged. 
4. Increasing outdoor recreation participation. 
Iowa resource managers face a number of decisions in the light 
of these objectives. Not all these decisions are necessarily economic 
decisions.^ However, some of the non-economic decisions are necessary 
in order to make intelligent economic decisions concerning outdoor 
recreation. Such decisions as those relating to the social focus of 
outdoor recreation, the institutional restrictions which necessarily 
must be placed on provision of outdoor recreation, and a host of others, 
all bear on the economic decisions which must necessarily be made by 
the resource manager. 
^ The distinction between economic and non-economic decisions may be 
rather slim. However, non-economic decisions may be defined as those 
in which factors other than economic dominate the decision. Such 
factors might be political or biological in nature. 
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However, the focus of this Jtudy is on economic decision making 
in outdoor recreation, and as a result these other decisions will be 
mentioned only in passing as they relate to investment decision making 
in outdoor recreation. Investment décisions face Iowa resource 
managers on three fronts. These are; 
1. Determination of total investment level in outdoor recreation. 
2. Determination of investment location,- e.g., Des Moines metro­
politan area vs. Northeast Iowa. 
3. Determination of what kind of facilities to provide, e.g., 
what do people want to do, and what do they do. 
The types of information needed by decision makers to make 
intelligent choices from among the alternatives possible for each of 
these decisions is varied. Obviously, information concerning the 
biological aspects of outdoor recreation, and design of facilities 
is needed. Information in the biological aspects of outdoor recreation 
would have to do with site durability and suitability for outdoor 
recreation, determination of desired ecological characteristics of a 
recreation site for various activities, development and management of 
ecological factors for outdoor recreation. Design of recreational sites 
is also important. These problems are site oriented, and require 
specific information about sites, such as soil characteristics, hydrolog-
ical information, plant-animal relationships, intended use, and intensity 
of the planned use. Such information is quite often available from 
sources other than the resource agencies directly concerned with outdoor 
recreation. 
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The type of information, though, on which this study has been 
focused is the broad category of socio-economic information. There 
is considerable deficiency in the quantity and quality of this infor­
mation not only in Iowa, but nationwide. 
Information Needs 
Outdoor recreation is a good or service somewhat like others on 
the market, though it differs in its details from other goods and ser­
vices. Economic data is necessary if efficient allocative decisions 
are to be made between economic goods. Lack of economic information 
concerning any particular good will result in the necessity of 
allocating resources to it via the political process. While such 
allocations are not necessarily uneconomic, they can be improved if 
the economic results of such decisions are known. 
Several areas of knowledge concerning the economics of outdoor 
recreation need investigation. These are supply, demand, consumption, 
and evaluation of benefits and costs of outdoor recreation. There are 
considerable difficulties associated with the obtaining of this economic 
information, however; difficulties associated with the characteristics 
of the good, and difficulties associated with peculiarities of the 
consumer. Much more research is needed in the economics of outdoor 
recreation. 
Ob jectives of the study 
In light of the objectives of the resource managers, and the 
hypothesized lack of economic information on which to base decisions. 
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it is useful to consider what information can best be provided for the 
use of these decision makers. In view of the difficulties associated 
with the provision of standard economic information concerning demand, 
supply, and benefits, it seems that the most useful course of action 
would be to provide the decision makers of Iowa with some idea of 
what changes can be expected in outdoor recreation consumption for the 
next few years. 
There are two ways in which information may be presented. The 
first of these is scientific in orientation. The second is managerial 
in orientation, going beyond the specific conclusions of the strictly 
scientific study. The first, of course, should properly be classified 
as mainly of interest to other researchers. The second, however, is 
definitely of interest to managers. An example might be useful in 
explaining the distinction. The case of deriving explanatory and 
prediction equations for outdoor recreation participation, for example, 
has two sides. The scientific study can provide the exact relationships 
of socio-economic variables to recreation participation, including the 
statistical and mathematical theory behind such relationships, and the 
exact statistical proof of the relationships. The managerial study, 
on the other hand, is less concerned with exact statistical proof and 
relationship. The manager must, by definition, be more interested in 
the implications of the relationships, and what they are going to mean 
to his resource management scheme. Thus, his questions are: what 
variables will affect participation, how important are these variables, 
how will the relationships change over time, and what will the net 
effect of the relationships and anticipated changes in these relationships 
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on participation in outdoor recreation, both as to activity level 
desired, and location for facilities be? 
Once the governing body has decided that provision of outdoor 
recreation is the proper realm for government action, the resource 
manager's most pressing problem is to decide what type of recreation 
to provide, and where. Timing of the investment is also very important. 
The questions What?, Where?, When?, and How? are all pertinent. The 
last of these, however, is beyond the scope of this study, depending 
on exogenous influences from higher levels of authority. The questions 
of Where? and When? are dependent upon What? to a very large extent. 
The question What? should ideally be answered in relation not only 
to the recreationist's desires and present practices, but also in 
relation to the desires over time. In fact it will likely be answered 
mostly on the basis of the desires of the recreationist himself. 
Society as a whole and the individual recreationist express two 
different sides of the same problem. It is the obligation of the 
recreational planner to weigh the importance of each, seek information 
for decisions from the individual and decision rules from society as 
expressed by government, and mold these into a cohesive whole which 
best represents the will of both. 
The problem of determining consumption of outdoor recreation 
activities will be attacked on three fronts. These may be thought of 
as the working objectives of this study. These objectives are: 
1. To determine what socio-economic variables affect participation 
in outdoor recreation. 
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2. To use the relevant socio-economic characteristics in 
developing a method of providing reliable short-run pro­
jections of consumption of selected outdoor recreation 
activities. 
3. To investigate the effect of a change in supply on the con­
sumption of outdoor recreation activities for a portion of 
Iowa. 
Information provided by this study should aid the resource manager 
in two ways. First, it should give some indication of necessary changes 
in short and long-run investment; secondly, it should focus attention 
on facets of the outdoor recreation problem needing further investigation. 
Forecasting future outdoor recreation consumption 
Part of the needed information for resource management decision 
making is economic in nature. Ideally, the resource manager needs 
information concerning the demand for various kinds of outdoor recreation, 
the economic or inventory supply of outdoor recreation, and an evaluation 
of the benefits accruing from outdoor recreation. However, in many 
cases the proper information of this type is not readily available. 
There is little which can be done to remedy this lack except intensive 
research. 
But, even though an ideal combination of knowledge concerning 
supply, demand, and benefits and costs is not available, much can be 
learned from forecasts of future demand for outdoor recreation. Many 
intelligent decisions can be made based simply on projections of demand 
and knowledge of the institutional factors involved in such decisions. 
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In any case, such projections are a first step toward the more complete 
economic measures. Projections of future demand are important mainly 
in two areas: (1) planning investments in outdoor recreation facilities, 
and (2) reservation of adequate land and water resources for future 
outdoor recreation needs. 
These two reasons are probably not of equal importance. The second 
seems to be the most important. This need is especially critical with 
respect to resource-based areas, i.e., those areas whose value depends 
largely on their unique natural features. Once such areas are diverted 
to uses other than outdoor recreation, it becomes very difficult to 
reclaim them for recreation. It is also necessary to reserve land for 
what Clawson (2) calls intermediate outdoor recreation areas. Such 
areas are use-oriented, and do not have the unique scenic values of 
resource-based outdoor recreation areas. However, it seems sensible 
to obtain adequate area now, at today's prices, in order to save both 
on price of purchase and the price of conversion from other, non-
compatible uses. 
The argument has been made that diverting resources (land especially) 
to outdoor recreation has a significant opportunity cost of not using 
them for something else. The argument would have merit were not the 
costs of converting resources from non-compatible uses so large. The 
only time the argument would be correct would be if the benefits lost 
by holding land for future outdoor recreation needs exceeded the cost 
of conversion to recreation land when was needed. 
Planning for investment is also important. Investments in facilities, 
and level of management of existing facilities depends on expectations 
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of future demand. If rational planning and efficient resource 
allocation is to be made, these expectations must be quantified. 
The projections presented here are not actually of demand (10). 
What is called demand consists of present consumption, or use. 
The number of outdoor recreation days for a given activity or site 
is in fact the use made of facilities, or consumption of an activity. 
Consumption depends on prevailing opportunity conditions. In other 
words, consumption represents the net effect of demand for a facility, 
or activity, and the supply of that type of facility or activity. 
As consumption is measured only for activities in which people 
presently participate, there is considerable opportunity for mistakes 
in knowing what people actually desire. People will only participate 
in activities for which facilities are presently available. Measure­
ment of consumption does not necessarily indicate what they might really 
want to do. It is necessary to assume that consumers are satisfied with 
their present facility mix. 
As a result of this, mistaking consumption for demand can lead to 
serious consequences. The most serious of these would be the supplying 
of more facilities of a type which shows high consumption, when, in 
fact, supply of these facilities is already adequate, or more than adequate. 
Again, it could lead to ignoring some types of facilities or activités 
in the belief that there is no "demand". Nevertheless, knowledge of 
present use is likely to result in better planning than m knowledge 
of use. 
The result of this is the need to view outdoor recreation consumption 
with caution. It is desirable to determine what factors.affecting both 
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demand and supply will change, and the direction of change, when noting 
an increase (or decrease) in outdoor recreation consumption. Only by 
looking behind the numbers can the information needed to help in out­
door recreation planning be determined. 
The problem with outdoor recreation consumption is that experience 
has been short, and data lacking; thus, extrapolation from a short 
period is necessary, which can lead to difficulties. These difficulties 
are especially pronounced if trends are not well established. There is 
further difficulty when it is realized that there is no good reason 
for the future to be like the past or present. In fact, it is probably 
unlikely. 
Two methods of projection will be discussed. These methods are 
explained by Clawson and Knetsch (3) in relation to outdoor recreation, 
and are the major methods of economic projection. The two methods are: 
1. Simple trend projection based on past use or activity level. 
2. Structural analysis, which is extension of the trend for the 
significant underlying factors which influence participation 
in outdoor recreation, and basing future estimates of outdoor 
recreation participation on these extensions. 
In the actual projections of trends, whether for outdoor recreation 
consumption (participation), or any other variable, it is highly probable 
that a combination of these methods will be used; and whatever the method, 
a large portion of judgement will be needed. However, it is useful to 
look at these methods one at a time, and mention their advantages and 
disadvantages. 
Simple trend extension consists of extrapolation from a set of 
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time series data. The data may, of course, show an upward trend, or 
in fact, any shape; it may be cyclic in nature. Trend extension is 
generally graphic, (although it may involve regression analysis against 
time) in order to be able to see the exact trend as defined by the 
data. The line as developed for the data is simply extended under 
the appropriate assumptions. 
What are the advantages of this method of economic projection? 
First, it is a relatively simple procedure. Secondly, it may be useful 
where there is a fairly long, well defined trend, as in the average 
age of the population, size of population, or others. 
This method is based on the limiting assumption that what occurred 
in the past is a good indication of the future. If this is false, there 
can be considerable cost involved. For example, take an example from 
Clawson and Knetsch (3), in which they cited an annual growth of use 
at Corps of Engineers reservoirs of 28 percent. The result of simple 
trend extension would suggest the absurd conclusion that by the year 
2000 every person in the United States will visit the Corps of Engineers' 
reservoirs 2500 days each year. Such results indicate that caution is 
needed in using simple trend analysis. The method can perhaps be used 
for short term projections, but better information is needed for long 
run projections. 
A second major problem with simple trend extension is that infor­
mation concerning the causal factors of the trend is lacking. As has 
been shown, this lack of knowledge can lead to ludicrous results. The 
second method of consumption projection may be a solution to the problem. 
Basing forecasts of recreation demand on projections of causal 
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factors is commonly known as structural analysis. Structural analysis 
relates a dependent variable to a number of independent variables via 
regression analysis or any of a variety of techniques. It differs 
from simple trend extension in that the causal factors are explicitly 
recognized. Most of the dependent variables are in themselves pro­
jections and thus the prediction problems are shifted from the dependent 
to the independent variables. Structural analysis has been used for 
market analysis and demand projection in a number of industries. The 
most recent study related to forestry is of the supply and demand for 
forest products, done by McKillop (11). 
This method rests on three rather fragile assumptions. The first 
is that the appropriate independent variables (the causal factors) can 
be discovered and measured from among the infinitely large number 
possible. The optimum selection of variables can differ widely, 
dependent on the test of usefulness of the relationship desired. If 
the relationship is to be used to produce predictions of future demand, 
then selection of precisely the "right" independent variables is not so 
important as whether the relationship gives "useful" predictions. 
The second assumption necessary in this method is that the re­
lationship between the independent variables and the dependent variable 
will remain the same. Such an assumption is quite unlikely to hold 
true for any significant length of time. 
There is another difficulty involved with this method, and this 
lies in the projection of the causal factors themselves. It must be 
assumed that accurate predictions of the future values of these causal 
factors can be established. This assumption depends on the reliability 
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of the data on which the predictions are based, and the selection 
of a representative time period for measurement of the factors. The 
result of this method is that projections of outdoor recreation demand 
are only as good as the predictions for the future values of the in­
dependent variables. An advantage which offsets this though, is that 
if predictions of causal factors are adequate, the net effect of each 
change in each factor can be established independently, thus permitting 
examination of the relationship in detail. 
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STUDY METHODOLOGY 
The data used in this study were obtained from a survey of Iowa 
outdoor recreation conducted by the Iowa State University Department 
of Forestry and the Iowa State University Survey Center in cooperation 
with the Iowa Conservation Commission. 
The Iowa Survey (18) was originally planned to coincide with the 
Bureau of Outdoor Recreation's National Survey which was conducted 
in September of 1965. That survey described recreational activities 
of Americans during the year beginning with the day after Labor Day 
1964 and ending with Labor Day 1965. However, the Iowa Survey was 
not ready in time to coincide with the National Survey, thus it was 
conducted a year later. 
The field work for the Iowa Survey was conducted in October 
and early November, 1966. The period covered was the day after Labor 
Day, 1965 until Labor Day, 1966. 
The questionnaire was designed to provide data that would be as 
comparable as possible with data collected in the 1965 National Survey 
and thus the 1960 Survey (14). Many of the questions and definitions 
were identical, interviewing procedures were similar, and the type of 
population (non-institutional, 12 years and older) within the sampling 
area was identical. 
Description of Data^ 
The Iowa Survey was designed such that each person in the state 
^ This description is adapted from material prepared by Mr. Harold D. 
Baker of the Iowa State University Survey Center. 
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had an equal chance of being selected in the sample. It was thus 
possible to use a single scale factor to convert state sample data to 
statewide estimates, or regional sample data to provide regional 
population estimates. 
Segments of expected size three-housing-units (occupied and 
unoccupied) were taken, of which a number^ were assigned directly 
to the seven cities with population greater than 50,000 proportional 
to the number of housing units in each as specified by the 1960 
Census of Population (21). For the remainder of the universe (all 
housing units in Iowa), cells were formed using a two-way geographic-
zone classification. Counties or pairs of counties formed the 
geographic breakdowns^. The four zones defined were: 
1. That portion of the state consisting of open country. 
2. Towns with population less than 2,500. 
3. Towns with population between 2,500 and 9,999. 
4. Cities with population between 10,000 and 49,999. 
The segments not assigned to the seven major cities were allocated 
to the cells proportional to the number of housing units in each. 
Although rounding error in allocating to individual cells was un­
avoidable, a technique was employed which assured a minimum of rounding 
error with respect to the marginal distributions.3 
Within each cell receiving at least one segment in the allocation, 
^ A total of 323 segments were taken, of which 77 were assigned to the 
seven major cities. 
^ There were 77 geographic breakdowns. 
3 Data from this survey available from I.S.U. Department of Forestry. 
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one primary (i.e., town or township) was drawn with probability 
proportional to size, and the appropriate number of segments drawn 
within that primary unit in a systematic manner^. The measure of 
size varied from zone to zone, depending upon the materials used for 
actually defining the segments. Since the allocation was based on 
total housing units according to the 1960 Census, adjustments were 
made to maintain the self-weighing characteristics of the sample 
when switching from Census materials to other data such as photo 
counts, city directory counts, etc. 
As the study was concerned with the activities and opinions of 
individuals rather than of households, a subsampling scheme was 
employed to select particular individuals to be interviewed. All 
persons in the segments 12 years old and over were listed, and a 
systematic sample of 2 out of 5 was selected to be interviewed^. 
As the sample was self-weighing for individuals, estimates of 
the population means per person are obtained by the simple sample 
mean. The population distribution may be found in Appendix A. 
Reliability of Estimates 
The estimates provided by this survey may be in error for several 
reasons. One source of error is reporting error; that is, the respondent 
^ The overall sampling fraction for segments was approximately one out 
of 934, 
^ The overall probability of any individual being selected was: 
(1/934)(2/5) = 1/2,335 
The after-sampling population blowup factor was 2,467. 
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simply forgets how many times he participated in a given activity. 
This error was reduced by taking the survey at the close of the most 
active season for outdoor recreation and by speaking only of one 
year's activities. However, there is really no way of estimating the 
magnitude of this source of error, or to know with any degree of 
confidence whether it is biased upward or downward. 
A second source of reporting error is in misunderstanding the 
question, such as calling an activity by the wrong name. Such errors 
were held to a minimum by carefully training the interviewers and by 
use of well-worded questions. 
Another source of error is the standard error of tie estimate. 
This is in differences in estimates that result simply by chance 
selection of the respondents. As estimate of the magnitude of var­
iation from this source is available. 
The variable for which the standard error of the estimate is 
available is the percent of the Iowa population participating in a 
given activity. A method by which this standard error can be est­
imated is: 
-\/p (1 - P) 
Sp = V N-1 
Where: 
- 1 p = (N)100 = estimated proportion participating 
n = number participating 
N = sample size 
= standard error of the estimate for a binomial distribution 
^n is distributed as the binomial distribution (0.0 - 1.0). 
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The confidence interval for the estimate may be approximated^ 
by: 
p - 2S^«ip<p + 2Sp 
Where: 
p = true proportion participating 
All other variables are as previously defined. 
In the estimates of the percent of Iowa residents participating 
in any activity, estimates which range from less than one percent to 
79 percent, the confidence interval is estimated to be less than plus 
or minus 3.5 percent. Several activities and their confidence intervals 
are listed in Table 1. 
It can be seen from the above that the estimates of those activities 
with low participation are not very precise. In many cases only a few 
more participating respondents would have doubled the estimated amount of 
activity, and reduced the percent of the standard error considerably. 
Analysis 
The data which were used in this study consisted of the tabulated 
answers to survey questionnaires of the Iowa Outdoor Recreation Survey. 
The factors which the survey sought to measure were, among other things, 
intensity of participation in various outdoor recreation activities, 
preferences for various activities, and the characteristics of the 
population. 
^ The approximation is valid for values of p which lie near the midpoint 
of the binomial distribution (15, pp. 209-213). 
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Table 1. Confidence intervals for the proportion of lowans engaging 
in selected activities. 
Best sample- Confidence interval 
Activity based estimates within which true 
(percent) mean falls (percent) 
Bicycling 21.7 18.8 - 24.6 
Horseback Riding 11.9 9.6 - 14.2 
Fishing 40.7 37.3 - 44.2 
Boating 35.0 31.7 - 38.4 
Swimming (all) 37.9 34.5 - 41.3 
Hunting 18.5 15.8 - 21.2 
Camping 15.1 12.6 - 17.6 
Walking for Pleasure 58.6 55.1 - 62.1 
Picnicking 77.7 74.8 - 80.6 
Driving for Pleasure 78.7 75.8 - 81.6 
Sightseeing 58.8 55.3 - 62.3 
Attending Outdoor Sports Events 48.3 44.8 - 51.8 
Attending Outdoor Concerts and 
Plays 18.7 16.0 - 21.4 
Variables 
The dependent variables which.were used in this study were some 
measure of participation in the activities listed in Table 2. Some 
other activities were also measured. However, the listed activities 
comprise those with the most participation, and thus those of most 
importance to the decision maker. 
Those participants from the state of Iowa may be characterized by the 
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following variables, which were independent variables of the Iowa 
Survey: 
1. Population density of the area in which respondents residence 
is located. 
2. Sex of respondent. 
3. Age of respondent. 
4. Size of respondent's household. 
5. Educational level of respondent. 
6. Family income. 
7. Leisure time available and used by respondent. 
The actual independent variables and their form of measurement are 
shown in Table 2. 
There are a number of ways in which each variable could probably 
have been measured. However, as it was desired to have the Iowa Survey 
conform as much as possible to the National Survey, the way in which 
the variables could actually be measured was severely limited. The 
dependent variables were measured in two ways. Summer participation 
was measured to the nearest activity day. Activity through the rest 
of the year was measured as falling into one of three classes of 
intensity for each activity^. Aggregation for the total year was 
accomplished by taking the midpoints of the ranges. 
^ The ranges and midpoints are as follows: 
1. 1-5 days, midpoint 3 days. 
2. 6-10 days, midpoint 8 days. 
3. more than 10 days, estimated midpoint 13 days. 
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Table 2. Variables used in multiple regression analysis of outdoor 




^ Population density-open country 
2 Population density-towns of less than 2,500 
X^ 3 Population density-towns of 2,500 to 9,999 
X^ 4 Population density-cities of 10,000 to 49,999 
X2 Sex of respondent 
Xg Age of respondent 
X^ Number of persons in household 
X^ Highest grade completed by respondent 
Xg 2 Income-under $3,000 
Xg 2 Income-$3,000 to $5,999 
X^ 2 Income-$6,000 to $7,999 
Xg ^ Income-$8,000 to $9,999 
X6_5 Income-$10,000 to $14,999 
Xy Leisure time available-average weekday 
Xg Leisure time available-average weekend day 
Xg Leisure time spent-average weekday 
X^Q Leisure time spent-average weekend day 
Xj^ ]^  Age-squared 
X22 Education-squared 
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Table 2. (Continued). 
Number Variable 
Dependent Variables 
X]_ Bicycling-number of days 
X2 Horseback Riding-number of days 
X3 Playing Outdoor Games or Sports-number of days 
X4 Playing Golf-number of days 
X5 Playing Baseball or Softball-number of days 
Xg Playing Volleyball-number of days 
Xy Fishing-number of days 
Xg Boating-number of days 
Xg Swimming (all types of areas)-number of days 
X^g Swimming (outdoor pool)-number of days 
X^ ]^  Swimming (in natural environment)-number of days 
X22 Water Skiing-number of days 
X]_3 Hunting-number of days 
X]_4 Camping-number of days 
X^^ Walking for Pleasure-number of days 
X^g Bird Watching-number of days 
X]_7 Taking Nature Walks-number of days 
X^g Picnicking-number of days 
X^g Driving for Pleasure-number of days 
X20 Sightseeing-number of days 
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Table 2. (Continued) 
Number Variable 
%21 Attending Outdoor Sporting Events-number of days 
Attending Outdoor Plays or Concerts-number of days 
^23 Motorcycling-number of days 
Ice Skating-number of days 
The population characteristic variables were measured in a variety 
of ways. Age, size of household, and educational level were measured 
directly. Age was measured in years. Size of household was measured 
as the number of related persons living in a common residence. Educa­
tional level was measured as the number of years of formal education 
attained by each respondent. 
Age-squared and education-squared were not measured directly, but 
computed in the analysis. These variables were used to determine whether 
activity consumption reacts in a curvilinear fashion to changes in age 
and education. Ideally, income would also have been treated in this 
fashion, but dummy variables are not susceptible to this treatment. 
Three variables were measured as "dummy" variables. This was 
necessary because the variables were not stated in a continuous range. 
In measuring a variable using "dummy" variables, a number of classes 
are established. When a response falls into a class, it is recorded 
as a "1", otherwise as a "0". In order to achieve a non-singular matrix, 
one class of the variable is always "0" (recorded as "0" in all classes). 
Thus one less class is needed than there are actual classes (5). 
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The variables recorded as "dummy" variables were sex, population 
density of residence area, and income. Of course, sex is male or 
female, female being taken as the "0" base. The population density 
variable consists of the five population strata of the Iowa Survey: 
1. Open country 
2. Towns of less than 2,500 population 
3. Towns of 2,500-9,999 population 
4. Cities of 10,000-49,999 population 
5. Cities of 50,000 or more 
The fifth category was taken as the VO" base level. Income was 
divided into six classes in the model used in this study, though 
seven classes were used in the survey. This reduction was a simple 
expedient to make the last class large enough to produce a non-singular 
matrix. The six classes were; 





6. $15,000 or more 
The $15,000 level was taken as the zero base level whose effect shows 
up in the intercept. 
Leisure time was measured in four ways. The unit of measurement 
was hours of leisure time available or used per day. The four leisure 
time variables were: 
1. Time available-average weekday 
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2. Time available-average weekend day 
3. Time spent on recreation-average weekday 
4. Time spent on recreation-average weekend day 
The regression model 
The hypothesis of this study is that the dependent variables, 
mean annual days of participation in the various activities, are 
functions of the several explanatory socio-economic variables. This 
hypothesis can be given as the general linear multiple regression 
model (15); 
PlXl + P2X2 + ... + + E 
Where : 
= the annual activity days per person of a given outdoor 
recreation activity. 
O! = the intercept which is the mean of the population when 
X^-X^ = 0 for all i. 
= the values of the socio-economic variables. 
3^ = expected change in Yj^ when X^ changes by 1 unit, all other 
X^'s remaining constant. 
E = random component. 
The general model was fitted for all of the listed dependent 
variables. Dependent and independent variables, with labels, have 
been listed in Table 2. An analysis based on this theoretical hypothesis 
was used to further two objectives. These are: 
1. Determine which socio-economic variables affect outdoor 
recreation participation in specific activities in Iowa. 
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2. Serve as a basis for projecting future participation in 
various outdoor recreation activities in Iowa. 
Screening the independent variables 
In order to meet these objectives,' it was necessary to choose 
from among the twelve independent variables or sets of variables those 
which significantly affect the dependent variables. This was accomplished-
in two stages. The first stage consisted of ordering the variables in 
relation to the amount of variation in the dependent variables which 
they "explained" or with which they were associated. The second step 
was the determination of the estimated regression coefficients (estimates 
of and the testing for significance of the variables in reducing 
residual variance. 
The data were split at random into two nearly equal subsamples. 
The preliminary screening process was run on one half, while final 
screening was done and coefficients were estimated and tested on the 
second half. This procedure was followed because the coefficients 
determined for a model derived from a common set of data would necessarily 
be significant, if the model selected fit the data from which it was 
derived. There would be no valid statistical basis for claiming 
generality for the model. Splitting the data provides a means by 
which reliable estimates can be made of the parameters and standard 
errors for the model. 
There are several methods by which variables in a multiple 
regression may be ordered. Among these are stepwise regression and 
computation of all possible regressions. Computation of all possible 
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regressions, though otherwise optimal, has some disadvantages. These 
are the extremely large number of equations to be computed, and a loss 
of sensitivity of the appropriate tests after this extensive screening 
due to the highly conditional probabilities. 
This study used a modification of all possible solutions method, 
as developed by Grosenbaugh (9) and further refined by Furnival (8). 
This method reduces the number of equations computed through use of 
four constraints. These are: 
1. Some independent variables may be forced to appear in every 
equation. 
2. The maximum number of independent variables to appear in any 
one equation may be limited to less than the total number of 
independent variables. 
3. The independent variables may be placed in sets such that if 
one variable in a set appears, all other in the set also appear. 
4. Variables may be placed in groups such that if one variable 
of the group appears, none of the others in the group will 
appear. 
The computer program for this procedure is further described in a paper 
by Furnival (8) appearing in the 1964 Proceedings of the Society of 
American Foresters. 
The method described above was used to order the independent 
variables for each dependent variable. The program computes all possible 
combinations of variables, within the constraints, as the number of 
independent variables increased from one to k. In this study the 
variables were ordered for inclusion in the final equations by their 
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contributions to as the number of variables increased. The order 
in which variables tentatively entered was different for each dependent 
variable. Thus, for the independent variables entered as X^, X3, 
Xll, X6.1-%6.5' etc., whereas for Y2, the order was X3, X6.l-X6,5, 
^1.1"^1.4' ®Cc. Final ordering was done during calculation of co­
efficients, as it was found that in some cases, even though R^, the 
variable did not significantly influence the Y^. These X^ were dropped 
and new coefficients were computed for those remaining. 
The final coefficients were calculated using the standard Iowa 
State University Computer Center regression program. Coefficients, 
standard error of coefficients, _t value of coefficients, overall F, 
standard error of the estimate, R^, and R were calculated for each 
equation. For each dependent variable, equations were determined for 
one independent variables, and an additional one determined as each 
new independent variable entered. 
Each variable was tested for significance as it entered the 
equation. The hypothesis tested was that = 0. For s ingle-variable 
sets, this was accomplished by use of the standard _t-test (5, p. 20). 
This test was run at a significance level (two tailed) of 90 percent. 
The variables which entered as sets of more than one variable (dummy 
variables) were tested by an F-test of the increase in the regression 
mean square as the set was added (15, pp. 387-388) . The hypothesis 
tested was that = ^i+l ~ 1^1+2 ~ ~ Pi+n ~ This again was 
tested at the 90 percent significance level. 
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Confidence intervals^ for selected activities were also estab­
lished. The confidence interval for Yj, the estimated value of the 
average level of the .jth activity corresponding to the average values 
of each in a given set of independent variables was computed as shown 
by Draper and Smith (5, p. 122). 
Confidence intervals should be interpreted as the following: If 
repeated samples were taken ( of the same size), at the same values 
of X^'s which were used to determine the fitted equations; and a 
(1 - a ) level confidence interval constructed for the Y's for the 
fixed Xi's for each sample, then a proportion (1 -O, ) of the inter­
vals would be expected to contain the true average,/ /, of the de­
pendent variable corresponding to that set of Xj^'s. 
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STUDY RESULTS 
With the three rather specific sub-objectives of this study in 
mind, it is perhaps useful to recapitulate the broad objective of the 
study. The objective of this study is to give Iowa resource managers 
(decision makers) one of several types of improved information which 
will aid them in choosing between alternative recreation investments 
in Iowa. Given this objective, the results of this study will briefly 
be set forth below, in the order in which their sub-objectives appear. 
Variables Influencing Outdoor Recreation 
Upon completion of the analysis of outdoor recreation in lowa^, 
it was determined that some variables have a larger influence on 
outdoor recreation patterns and intensity than do others. The relative 
importance of the variables may be described by the percent of activities 
in whose equations they are associated (at specific levels of signifi­
cance) with participation in the particular activity. In general, 
family income is the factor which has the largest influence upon 
outdoor recreation in Iowa, appearing in 96 percent of all equations. 
Age is the next most important variable, appearing in 67 percent of 
all equations. These two variables are followed by population density 
(54 percent), the various leisure time variables (54 percent), age 
^ A complete description of each activity's regression, with accompany­
ing statistics, may be found in the tables in Appendix B. Other 
statistics associated with specific equations may be found in Appendix 
E. 
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squared (46 percent), sex (29 percent), education (25 percent), 
size of household (13 percent), and education squared (8 percent). 
A second, and perhaps better way to rank the relative importance 
of independent variables is by the magnitude of their partial co­
efficients of determination using procedures described by Ezekiel 
and Fox (6) and Christ (1). When the variables are ranked in this 
manner, age is the most important determinant of outdoor recreation 
demand in Iowa, with a partial coefficient of determination of 0.0582. 
Age squared follows with 0.0394. The other variables, in order, are: 
education squared (0.0370), education (0.0350), leisure time spent on 
outdoor recreation-average weekday (0.0328), sex (0.0282), family 
income (0.0277), leisure time spent on outdoor recreation-average 
weekend day (0.0222), population density (0.0203), leisure time 
available-average weekday (0.0187), and size of household (0.0187). 
These two methods of ranking obviously do not produce the same 
results. Statistically, the latter is preferable. For that reason, 
the individual variables, when they are discussed, will be given in 
this order. 
It is interesting that one leisure variable, time available-average 
weekend day, does not appear in any equation. The other time available 
variable (weekday) appears only in three equations, driving for pleasure, 
sightseeing, and attending outdoor plays or concerts, which are activ­
ities of a sedentary nature. These findings tend to refute one of the 
findings of the Iowa Outdoor Recreation Survey (18), which was that one 
of the major reasons for nonparticipation in outdoor recreation is lack 
of time. The findings of this study, on the other hand show that available 
34 
time has little effect on outdoor recreation participation in specific 
activities, while daily time spent by an individual on outdoor recre­
ation as a whole does affect participation in some activities. 
Four types of outdoor recreation 
Outdoor Recreation Resources Review Commission Report 19 (14) 
divides outdoor recreation activities into four general categories, 
based on the factors affecting the rate of participation. These 
groups of activities are active, passive, water oriented, and back­
woods. Dividing the activities presented in this study into these 
same four groups, the patterns are shown as in Table 3. 
The report determines that in the case of active activities in 
the North Central region, age, education, and household size are the 
most important determinants. In this study, the results are somewhat 
the same, with the exception that income is also highly significant. 
Discussing passive activities in the North Central region, the 
Outdoor Recreation Resources Review Commission Report 19 (14) indicates 
that age, education, and population density are the important deter­
mining variables. This study agrees in general with these conclusions, 
again with the exception that income is one of the important variables. 
In the case of water oriented recreation, the report indicates 
that population density, education, and income are important deter­
mining variables, while this study finds that age is important and 
education not important. In the case of backwoods recreation, the 
Outdoor Recreation Resources Review Commission Report 19 (14) indicates 
that age, sex, education, and income as the variables of interest. This 
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Playing Outdoor Games 
Playing Golf 
Playing Volleyball 





Walking for Pleasure 
Bird Watching 
Taking Nature Walks 
Picnicking 
Sightseeing 
Driving for Pleasure 
Attending Outdoor Sporting Events 




Swimming (in outdoor pool) 




study substitutes population density for education. 
From the above comparisons the Iowa recreationists are similar 
to those of the North Central region as a whole in their reaction to 
social and economic conditions. The one major difference is that 
income is a much more important determinant of outdoor recreation con­
sumption in Iowa than in the North Central region as a whole. Income 
in this study may be a stand-in for occupation of the head of the house­
hold. Other studies have found that this variable may be important. 
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Since the Iowa study did not use this variable, the effect of income 
may be strengthened. 
Another interesting change is that in Iowa, population density 
of the respondents' residence is more important than education (as 
found in the North Central region). The reason for this interchange 
is not clear. One possible explanation may be that education is re­
latively homogeneous throughout Iowa, thus having little effect on the 
intensity of outdoor recreation participation, permitting population 
density to move into a significant spot. 
Age 
As age is the most important determining variable, it seems 
logical that it would tend to show some pattern in its effect on 
outdoor recreation participation as it changes. The relationship 
is one of decreasing participation with age. This holds true in all 
equations in which age is a significant variable. The effect is 
strongest, however, in the active and backwoods types of activities, 
with the relationship approaching a one-to-one ratio of years of age 
and days of recreation if age were to be considered alone. This is 
in contrast to the findings of Outdoor Recreation Resources Review 
Commission Report 20 (12), which finds that for many activities, an 
increase in participation may be noted up to and through middle age, 
then a decline occurs as physical energy declines with old age. However, 
when age squared, the next most important variable is considered in 
conjunction with age, the findings of this study then agree with the 
Outdoor Recreation Resources Review Commission Report 20 (12). 
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The general trend to higher recreation consumption in younger 
persons may be due to a change in the types of recreation which 
younger people are learning. It may also be due to the fact that 
children are increasingly becoming engaged in outdoor recreation 
activities in scouts, church groups, and school. Perhaps when this 
generation grows older, they will recreate more than older groups do 
at present. 
Education 
The general trend in the relationship of education to consumption 
of outdoor recreation is negative. The regression coefficient for 
education is negative for two-thirds of the equations in which education 
appears as a significant variable. It is interesting that as education 
increases, participation in passive pursuits increases, while partici­
pation in those activities which are active, backwoods, or water 
oriented decreases. 
Leisure time 
In the cases where leisure time entered prediction equations, the 
coefficients were always positive. It is interesting to note that in 
no case does more than one leisure time variable enter any given equation. 
This serves to indicate that these variables are so closely correlated 
as to be interchangeable; the simple correlation coefficients between 
time available and time spent (weekday and weekend day) being 24.5 
percent and 37.2 percent respectively. 
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Sex 
The relationship of sex to consumption of outdoor recreation is 
positive in five out of seven cases. The activities in which sex is 
an important determining factor are active, or backwoods activities, in 
which case the effect of being male is positive. There are two cases 
in which the effect of sex (maleness) is negative. These are passive 
activities, picnicking and sightseeing. 
Family income 
Due to the fact that family income appears in so many equations, 
it would seem logical that it would tend to show some pattern in its 
effect on outdoor recreation consumption as it changed. In this respect 
it is not disappointing, as income generates not one, but two basic 
patterns of behavior. 
The first of these, occurring in eight of 24 activities, is that 
as income increases, all other things being equal, outdoor recreation 
consumption increases. Explanation for this might be that higher 
incomes permit the purchase of vacations, trips, and the equipment for 
outdoor recreation. Another explanation may be that longer paid 
vacations are sometimes associated with higher incomes. 
The second pattern, occurring in seven of 24 activities, is that 
as income increases up to the middle range ($7,999-$9,999), consumption 
of outdoor recreation increases. As income moves past this range, the 
consumption of outdoor recreation again decreases. An implication of 
this pattern, which is at variance with the first, is that persons of 
higher income may also have responsibilities which limit their leisure 
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time and prevent participation in time-intensive activities. However, 
examination of the results shows no pattern between time intensiveness 
and the two patterns of income response. 
In relation to the first general pattern, there is a strong link 
to the type of activity. In six of eight cases, activities associated 
with the first pattern are active in nature. There is no such link for 
the second income response pattern. 
Population density 
Though there does not seem to be a general trend in the relation 
of population density to outdoor recreation consumption, one or two 
things are apparent. These are that activity is quite heavy in towns 
of less than 2,500 persons (the regression coefficients being positive 
in ten of 13 cases) and again in cities of 10,000 to 49,999 (the 
regression coefficients being positive in ten of 13 cases, in general 
the same activities as before). A concomitant observation is that 
residence in open country nearly always reduces participation in 
outdoor recreation. These results are again largely in accordance with 
Outdoor Recreation Resources Review Commission Report 20 (12). 
The underlying reasons for the plus factors in the two population 
areas cannot readily be explained. The reason for low rural parti­
cipation might be explained by the fact that these persons are largely 
farm residents, working outside, thus when recreation is sought by 
these persons, it may very well be indoor recreation. 
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Household size 
There is little definite relationship of household size to con­
sumption of outdoor recreation. In the three cases in which this 
factor is important, two of the coefficients are positive and one 
is negative. There is also no link with type of activity. 
Correlation of variables 
The degree of correlation between the independent variables is 
of interest in examining the results of this study. Such examination 
should give some indication of the accuracy of the equation and values 
computed from the equations. In general, the smaller the simple 
correlation between two independent variables, the better the pre­
dictive qualities of equations using these varibles. 
The simple correlation matrix for all independent variables used 
is to be found in Appendix E. Tests were made to determine whether 
independent va.'uiables were significantly correlated (at the 95 percent 
significance level), with the exception of dummy variables, where 
correlation could be expected, and leisure time variables where the 
same situation prevails. The test used was described by Steel and 
Torrie (16, p. 190). Significant r ranged from 0.1020 for 5 variables 
to 0.1045 for all possible variables. Thus the exact significant _r 
varied slightly from equation to equation, as the number of variables 
included was not constant. 
However, several general combinations were revealed significantly 
correlated. Specific examples may be found by consulting the correlation 
matrix in Appendix E. In general, household size and age, leisure time 
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and residence in open country, age squared and income, and age and 
leisure time were revealed to be significantly correlated. These 
significant correlations varied from borderline cases to situations 
in which _r exceeded the significant _r by 0.2000 or more. 
Ranking of variables for specific activities 
The rankings of independent variables for specific outdoor 
recreational activities may be found in Table 4. This ranking was 
done by partial coefficients of determination, which may be found 
in Appendix E. The interaction of partial coefficients of deter­
mination and number of equations in which specific variables appear 
is quite evident in this table. 
If the activities are divided into active, passive, water 
oriented, and backwoods, as was previously done, the rankings show 
some interesting things^. For instance, active activities show age 
and age squared to be very important, while family income is somewhat 
less important. On the other hand, in passive activities, family 
income is much more important, the same being true for water oriented 
activities. The importance of leisure time also shows a very definite 
link to activity type. The various leisure time variables appear only 
four time in eight active equation, while they appear 12 times in 14 
passive and water oriented equations. Their relative ranking is also 
much higher in these latter equations. 
^ Specific cases may be seen by examining Table 4. 
Table h. Relative importance of independent variables^ affecting outdoor recreation consumption. 
Rankings^ Activity 
Bicycling X3 X5 X12 Xll X6. 1-X6.5 
Horseback riding X3 Xll X9 Xl. l"Xl.4 X6. 1"X6.5 
Playing outdoor games or 
sports X3 Xll X6. I-X5. ,5 XL. I-X1.4 Xg 
Playing golf l-%6.5 Xl. 1-X1.4 X12 X4 
Playing baseball or soft-
ball X3 Xll X5 Xl. I-X1.4 X6. 1-X6.5 
Playing volleyball X3 Xll X6. 1~X6. 5 Xg 
Fishing X6. 1-X6.5 X2 XlO 
Boating X9 X5. 1-X6.5 
Swimming (all) X3 Xll X6. 1"X6. ,5 Xl. l"Xi.4 X9 
Swimming (outdoor pool) X3 X'ô. 1-X6.5 Xll X9 X5 
Swimming (natural envir­
onment) X3 Xll ^6. l-%6. ,5 Xl. rXi.4 
Water skiing X3 Xg X5. 1-X6. 5 X4 
Hunting X2 X3 X5, 1-X6. ,5 
X5 X2 
^2 
^ Variables are defined as: X1.I-X1.4 " population density, X2 - sex, X3 - age, X4 - household size, 
X5 - education, X^.^-X^.s - family income, X7 - leisure available on average weekday, Xg - leisure 
time spent on average weekday, X^Q - leisure time spent on average weekend day, X^i - age squared, 
X%2 - education squared. 
Ranking by partial coefficients of determination, which may be found in Appendix E. 
Table 4. (Continued). 
Activity Rankings 
Camping Xg X6. 1-X6.5 
Walking for pleasure Xl. l~Xi 
.4 Xg X3 Xll X6.1-X6.5 
Bird watching X6. l-%6 .5 
Nature walks X5 X6. 1-X6.5 
Picnicking X3 X2 Xg X6. 1-X6.5 XlO 
Driving for pleasure xii Xl. 1-Xl,4 XlO X7 X4 
Sightseeing X6. 1-X6 .5 X5 X7 X2 
Attending outdoor sport­
ing events X3 X6. 1-X6.5 Xll Xl. I-X1.4 
Attending outdoor concerts 
or plays X6. 1-X6 .5 Xl. I-X1.4 x? X3 
Motorcycling X2 X3 X6.1-X6.5 Xll 
Ice skating X3 X6. 1-X6.5 Xll XlO Xl.l"Xl.4 
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Projection of Outdoor Recreation Consumption 
Future consumption of outdoor recreation is heavily influenced by 
expected changes in a number of socio-economic variables. Consumption 
of outdoor recreation was projected for the years 1966, 1970, 1975, 
and 1980. Trend extension was used to project the explanatory socio­
economic variables for this period. Structural analysis then combined 
these projections with the regressions previously developed to project 
the rates of participation in the various activities. These rates were 
multiplied by population estimates in order to achieve statewide totals. 
Projection of socio-economic variables 
There are no ready-made projections for these variables applicable 
to Iowa which could be found in a form suitable for this study, except 
population. The projections which were necessary were somewhat difficult 
to make, as no real guidelines were present, though in many cases 
parallels could be drawn to projections of similar variables in Iowa 
which were already made or simple to make. In addition, in some cases, 
the outlook for particular socio-economic variables was identical or 
very similar to the outlook nationally, in which cases, projections of 
the future levels of these variables were readily available. 
The difficulties encountered can be illustrated in terms of the 
proportion of population falling into various population density 
classes. The definitions of classes were different in the Census of 
Population (20) (21) and the Iowa Survey (18). As a result, the method 
of projection was to project the Census classes, then parallel these 
Table 5. Projection of socio-economic variables, 1956-1980, for Iowa. 
Variable Variable Description Estimated Projected Values 
Number Value 












Population Density-open country 
(percent of population in class) 29 .1 25.0 24. 5 24.0 
Population Density-towns of less than 2,500 
(percent of population in class) 15 .5 16.0 16. 3 16.5 
Population Density-towns of 2,500-9,999 
(percent of population in class) 13 . 6 14.0 14. 3 14.6 
Population Density-towns of 9,999-49,999 
(percent of population in class) 19 .3 20.0 20. 5 21.0 
Sex of Population (percent male) 50 .6 50.5 50. 5 50.5 
Age of Population (average in years) 43 .0 42.6 42. 2 41.9 
Household Size (average number of persons 
in household) 3.' ?i8 3.50 3.52 3.54 
Education of Population (average years of 
education) 10 .7 11.0 11. 4 11.8 
Family Income-Under $3,000 
(percent of population in class) 17 .9 11.9 6. 0 0.0 
Family Income-$3,000-$5,999 
(percent of population in class) 33 .3 30.7 28. 2 25.7 
Family Income-$5,000-$7,999 
(percent of population in class) 17 .9 17.5 16. 9 16.3 
Ln 
I 
Table 5. (Continued). 
Variable Variable Description Estimated 
Value 
1966 
Projected Value S 
Number 




(percent of population in class) 
Family Income-$10,000-$14,999 









X7 Leisure Time Available (average weekday-
Hours) 3.96 4.09 4.25 4.41 
Xg Leisure Time Available (average weekend 
day-hours) 6.83 6.83 6.83 6.83 
X9 Leisure Time Spent on Outdoor Recreation 
(average weekday-hours) 0.49 0.50 0.52 0.54 
^10 Leisure Time Spent on Outdoor Recreation (average weekend day-hours) 1.37 1.37 1.37 1.37 
*11 Age in Years-Squared (average) 2225 2220 2150 2100 
X12 Education in Years-Squared (average) 123 125 134 141 
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projections with the projection of Iowa Survey classes. Such pro­
jection required the assumption of a constant relationship between 
the census classes and the Iowa Survey classes. Other variables 
which required similar treatment were age and education, due to 
the fact that the Census of Population (20 (21) uses the median 
instead of the mean. 
The problem of projecting leisure time available was resolved 
by changing leisure time available by the national changes projected 
in Outdoor Recreation Resources Review Commission Report 23 (13). 
Such a projection required the assumption that Iowa matches the rest 
of the United States in work week, vacation, etc. Leisure time used 
was projected by the simple expedient of determining what percent 
of time available was used in 1966, and assuming this percent would 
be constant over the period of projection. This assumption was 
probably faulty, but given the available information, no other could 
reasonably be used. Household size, family income, and proportion 
of males in population were straight forward trend extensions from 
the Census of Population (20) (21) data. Age-squared and education-
squared were judgement projections. This was necessary because the 
mean of age-square or education-squared is not the same as mean-age, 
squared, or mean-education, squared. No similar projections were 
available elsewhere to draw upon or for comparison. 
Projection of the population of interest, that is, non-institu­
tional Iowa residents, 12 years of age and older, was derived from 
Bureau of Census projections of Iowa population (22). The projections 
used were the Series IID projections. The assumption to these 
Table 6. Projection, of total population and population 12 years and older, 1966-1980, for 
lowa#. 
Variable Estimated Projected Values 
Value —: 
1966 1970 1975 1980 
Total Population 2,755,000 2,730,000 2,736,000 2,791,000 
Population 12 Years and Older 2,203,604 2,347,800 2,339,280 2,372,350 
^ Based on U. S. Bureau of Census Series IID projections and an expected decrease in percent 
of population 12 years and older to 85 percent by 1980. 
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projections was in general a high net out-raigrati"on' from Iowa. This 
assumption may be consistent with the continuing farm consolidation 
and rural to urban migration to the more highly industrialized states 
of the east and far west. 
Outdoor recreation consumption 
The regression equations previously developed were used to compute 
the estimated outdoor recreation consumption in 1966, 1970, 1975, and 
1980. 
Projections were accomplished by using the calculated regressions, 
and the projections of socio-economic variables. The procedure was to 
select the appropriate projected value of the significant determining 
variables for each activity, insert these values in the appropriate 
regression equation, and calculate the mean days of activity per year 
per person^. After calculating the per person consumption, the 
estimates developed for each of the four years were expanded to state­
wide consumption estimated by multiplying them by the projected Iowa 
population 12 years and older for the years of interest. 
It should be noted that the projections developed for one major 
activity, playing outdoor games and sports, are relatively useless. 
This is the result of a high degree of correlation with the three sub­
categories of playing outdoor games and sports, golf, baseball or 
^ Prior to calculating consumption, the values of the independent 
variables (socio-economic variables) were corrected to the esti­
mated obtained from the total sample in order to give the best 
possible estimates of consumption. 
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Projected Change Projected Change Projected 
Days (percent) Days (percent) Days 
1970 1975 ' 1980 
4.087 " 4.054 4.025 
8,897,000 8,793,000 8,854,000 
-1.2 0.7 
- 0 . 2  0 . 1  
2.415 2.479 2.511 
5,587,000 5,713,000 5,869,000 
2.3 2.7 
0.5 0.5 
5.741 5.869 6.079 
12,721,000 12,958,000 13,611,000 
1.9 5.0 
0.4 1.0 
3.659 3.731 3.860 
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Table 7. (Continued). 
Activity Estimated Change 
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Softball, and volleyball, which were investigated in this study. 
In addition, a number of activities which were not investigated in 
the present study are included in the participation rate for the 
activity playing outdoor games and sports. The combination of 
relatively low and high correlation between these activities has 
resulted in erroneous coefficients in the explanatory equations for 
playing outdoor games and sports. It will be noted that when the 
three subclasses are totaled, they exceed the rate for playing 
outdoor games and sports. 
Changing Patterns of Outdoor Recreation 
The general trend in outdoor recreation consumption for Iowa is 
upward, more than two-thirds of the activities studied showing upward 
trends in participation by 1980. Most activities show a relatively 
mild increase, but several activities show a 200 percent increase in 
participation by 1980. These activities are golf, bird watching, and 
attending outdoor plays or concerts. All three of these activities 
are strongly affected by income. Since Iowa income is expected to 
rise substantially by 1980, the changes in participation found for 
the three activities could be expected. The reason these activities 
are so strongly affected by income is not apparent. One might hypoth­
esize, however, that participation is correlated with education. These 
three activities might reasonably be expected to be linked to more 
highly educated persons. Since the educational level of the state as 
a whole is expected to increase over the next few years, an increase 
in the consumption of golf, bird watching, and attending outdoor plays 
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and concerts could very well be expected. 
Bicycling, horseback riding, and softball or baseball, fishing, 
and hunting in contrast to the general trend, show a decrease in 
participation by 1980. Three factors affecting participation in 
these activities are family income, education, and population density. 
Bicycling and playing softball or baseball are negatively affected by 
the increasing educational level expected by 1980. Horseback riding, 
fishing, and hunting are affected negatively by increasing income 
levels, and horseback riding, softball or baseball, and hunting are 
negatively affected by increasing population density. This last effect 
is perhaps the easiest to explain. The explanation may be that each 
of these activities requires a fairly large area of land for greatest 
satisfaction. As the population migration in Iowa is largely from 
rural to urban areas, where such large areas of land are not available, 
it is probable that participation in these activities will decrease. 
The negative relationships of activities to education and income 
are somewhat difficult to explain on a logical basis. Perhaps one 
explanation might be that as education and income increase, so do 
the responsibilities attendent on these factors. A result of this 
is that there is less time available for participation in outdoor rec­
reational activities. But, if this holds true, why do not all activities 
decrease with income? It may be hypothesized that the activities nega­
tively affected by increasing income and/or education are fairly time-
intensive, leading to the conclusion that the previous explanation may 
be at least partially correct. 
The foregoing uncertainty concerning the causes of deviations from 
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the expected trend should in itself serve as a signal to view the 
projected values for outdoor recreation consumption with caution. 
In addition, a warning may be obtained from the sample confidence 
intervals shown below, and the quite low values obtained for the 
developed equations. 
The values were calculated for all equations. Values for 
this statistic ranged from a low of 3.2 percent to a high of 33.9 
percent. The values for most equations ranged from 15 to 25 percent. 
In no case is the statistic sufficiently high to give overwhelming 
faith in the predictions of outdoor recreation consumption. It is 
quite obvious that some other variables must be sought to explain 
more of the variation in outdoor recreation consumption. 
As a further note of caution, the confidence intervals for the 
estimated mean days of consumption should be observed. Confidence 
intervals were calculated for several dependent variables, for the 
years 1966-1980. These intervals were calculated under the assumption 
that the equation was completely applicable to all years, and that 
only the mean values of the independent variables will change. Two 
sample intervals are shown in Table 8. 
The table shows that the half-width of the confidence interval 
varies from three time to less than one-half of the mean value of 
che dependent variable. It may also be noted that as R increases, 
the width of the confidence interval decreases. If the R^ increased, 
it would be possible to be more sure that the correct model for the 
dependent variable had been chosen. Improved choice of independent 
variables should, then, increase the probability of choosing the 
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correct model. 









Walking for Pleasure 11.26 1966 9.063 + 4.349 
Walking for Pleasure 11.26 1970 9.525 + 3.654 
Walking for Pleasure 11.26 1975 9.414 + 4.316 
Walking for Pleasure 11.26 1980 9.347 + 4.813 
Bird Watching 3.26 1966 0.690 + 1.713 
Bird Watching 3.26 1970 0.892 + 1.708 
Bird Watching 3.26 1975 1.043 + 1.654 
Bird Watching 3.26 1980 1.194 + 1.629 
Sensitivity to changes in parameters 
A point which should be. of considerable interest to the resource 
manager is the sensitivity of the projected rates of consumption to 
changes in the variables which influence them. This is of interest 
because obviously there is considerable uncertainty as to whether 
these socio-economic factors will-indeed follow the courses projected 
for them in the present study. The resource manager should be inter­
ested in providing enough new investment to meet a reasonable range 
of possible consumption rates. A knowledge of the sensitivity of the 
activity rates to changes in determining factors should aid in defining 
the most reasonable range for any given activity. 
The method used to examine sensitivity to changes in the deter­
mining factors is to seek the elasticity. In this study the elasticity 
of all single variable factors is simply the appropriate regression 
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coefficient. In the cases in which second degree variables (which 
in this study are age squared and education squared) enter the 
factor sets, elasticity in relation to any specific activity may be 
found by the general formula: 
Elasticitypara " 2 (parameter) 
where is the appropriate regression coefficient. Specifically, 
for age and education, which are the two factor sets in this study 
which are of interest, the specific formulas are as follows: 
Elasticity^gg = + 2 (Age) 
Elasticity^ducation = ^5 + % ^12 (Education) 
In the case of family income and population density, which are 
multivariable factor sets, some indication of sensitivity may be 
had by holding all other variables constant and changing the income 
distribution or population distribution. An example of such a pro­
cedure for family income follows. 
Income is assumed to change to the following percentages in each 
income group: 1) Under $3,000 - 0.0 percent, 2) $3,000 to $5,999 -
24.1 percent, 5) $10,000 to $14,999 - 27.0 percent. This change 
could realistically be the result of rural to urban migration, and 
hence of farm consolidation and higher farm incomes. The effect of 
this change on the activities golf, swimming (all), nature walks, and 
picnicking was investigated. All activities showed considerable 
stability in reaction to changing income patterns. The changes were 
as follows: 1) golf - 2.079 days per person per year increased to 
2.129 days per person per year, 2) swimming (all) - 6.079 days per 
person per year, 4) picnicking - 6.424 days per person per year 
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increased to 6.501 days per person per year. Since the change in 
income distribution was quite radical, it would appear that many 
activities may be stable with relation to changes in come, all 
other things remaining the same. 
Relationship of Supply to Consumption 
The third major objective of this study was to determine whether 
there is a relationship between supply of public recreation facilities 
and consumption of specific outdoor recreation activities in Iowa. 
This investigation was conducted for a six county area^ in central 
Iowa, which contains a major portion of the Iowa population. One 
hundred and thirteen persons of the total 812-person sample were 
located in this subsample. Seven activities of those 24 possible 
were selected for investigation^. 
The procedure was as follows. First, the locations of the sample 
respondents were plotted on county maps. Secondly, public recreation 
O 
areas, in acres , were plotted on the same maps in contrasting colors. 
^ Counties selected were Boone, Dallas, Jasper, Marshall, Polk and 
Story counties. 
2 Activities selected were, playing outdoor games and sports, playing 
baseball or softball, fishing, hunting, camping, picnicking, and 
walking for pleasure. Selection was on the basis of number of re­
spondents in the area participating in each activity. 
3 Counties surrounding the six county sample area were also inventoried 
and plotted. An inventory of public recreation areas in the six county 
areas and contiguous counties may be found in Appendix C. These inven­
tories were obtained from the Planning Section of the Iowa Conservation 
Commission, through the cooperation of Mr. William Brabham and Mr. Tom 
Gray. 
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The third step involved placing a transparent overlay on the map and 
totaling the public recreation acres falling within its boundaries. 
This overlay was diamond-shaped, with major radii of 30 miles, 
a distance identified by the Iowa Survey (18) as approximately that 
which an average Iowa resident would travel for outdoor recreation 
outings. This form of area was proposed by Fox and Kumar (7) to 
deliniate functional economic areas. The rationale for this form 
of area is that the majority of Iowa roads run east and west or north 
and south. Every point on the perimeter of the diamond, overlaid 
on such a coordinate system is thus of equal road mileage from the 
center. 
The total public recreation acres within the recreational area 
of each respondent were placed with the rest of the socio-economic 
data relating to the respondent. Regression equations for each 
activity were fitted as previously explained^. In the equations the 
area variable is denoted as 
The equations which were fitted for the subsample of lowans used, 
however, public recreation areas, not total recreation area. Thus, in 
some activities, public recreation area proved to be non-significant. 
Activities in which area proved to be a significant factor are Playing 
Outdoor Games and Sports, Hunting, and Camping. 
The division of activities into those significantly affected by 
public recreational lands and those which are not is quite reasonable. 
^ Fitted equations and related statistics may be found in Appendix D. 
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Those activities affected by supply of public recreation land are 
those which are land extensive, and for which the private sector does 
not provide extensive facilities in the area under consideration. The 
portion of the analysis which tends to be unreasonable is the form of 
the relationships in two of the three cases. That is, except in the 
case of hunting, the relationship is negative. 
There seems to be no valid reason why this relationship should 
occur. It is probable that the fault lies in the unit of inventory 
for public recreation facilities. That is, inventory is kept in acres 
of land. This inventory is not subdivided into lands suitable for a 
given recreational activity. The consequence of this is a lack of 
congruence between recreational possibilities and inventory of facil­
ities. As a result, the relationships obtained in this study are 
possible. Refinement of inventory is suggested prior to more detailed 
analysis of the interactions between supply of facilities and con­
sumption of outdoor recreation. 
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IMPLICATIONS FOR INVESTMENT AND RESEARCH 
Two levels of implications may be drawn from this study: 1) 
those following fairly directly from the results, and 2) those which, 
while not coming directly from the statistical results, nevertheless 
have been considered intensely, and may give the resource manager 
useful insights to the problem, even'if they cannot be conclusively 
documented. Considerable speculation was necessary in arriving at 
the latter implication, hence their usefulness depends on the correct­
ness of the assumptions embodied in them. 
In addition, the implications may be separated into those dealing 
with investment opportunities, and a second class dealing with research 
opportunities. The second class arises from the deficiencies in data 
and technique discovered by the present study. 
The results of this study provide three general types of information: 
1) the variables affecting outdoor recreation participation for specific 
activities in Iowa, 2) projections of participation of lowans in specific 
outdoor recreational activities, to the year 1980, 3) some slight in­
dication of the response of participation in outdoor recreational 
activities to change in the supply conditions for such activities. 
Of the variables influencing participation in outdoor recreational 
activities, age, age squared, education squared, and education are 
the most important. Activities may usefully be divided into the four 
general categories of activé, passive, water oriented, and backwoods. 
Each category shows a general pattern of variables which significantly 
affect participation in the activities comprising the category. 
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Projection of outdoor recreation participation to 1980 was 
accomplished by structural analysis. Projection of socio-economic 
variables necessary for the analysis was done largely by trend 
extension. The general trend in Iowa outdoor recreation participation 
is upward, though not all activities follow the upward trend. Three 
activities showing an upward trend of some magnitude are golf, bird 
watching, and attending outdoor plays or concerts. In contrast, 
bicycling, horseback riding, softball or baseball, fishing, and 
hunting all show decreased participation By 1980. 
The attempt to relate supply of outdoor recreational facilities 
to consumption of outdoor recreation was not wholly successful. The 
generalization may be drawn, though, that activities which are land 
extensive, and for which private facilities are lacking in an area, 
will show a relationship between supply of public facilities and 
consumption of these activities. Considerable research must be done 
to establish the true relationship, as an aid to facility planning. 
Care must be taken in choosing the appropriate supply unit, and in 
developing the relationships needed. 
Investment Implications 
It has been common knowledge that recreation consumption as a 
whole has been increasing steadily and in some cases rapidly over the 
past decade. The various reports of the Outdoor Recreation Resources 
Review Commission and the Bureau of Outdoor Recreation have stressed 
the relationship between social and economic factors and recreation 
consumption. There have also been indications that a significant 
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relationship between recreation supply and recreation consumption 
exists. The implications drawn from this study parallel these 
generalities, as could be expected. 
The important conclusion, though, is that Iowa is unique. This 
conclusion has two parts; 1) expected changes in consumption differ 
greatly--in direction as well as in degree--from one recreational 
activity to another, and 2) Iowa differs considerably from regional 
and national patterns. A good example of this two-sided problem is 
to be found in comparing the projections for Iowa outdoor recreation 
consumption to those for the United States as a whole, specifically 
those prepared by the Bureau of Outdoor Recreation for the period 
1965 to 1980 (19). 
The Bureau of Outdoor Recreation, in projections released in 
1967, proposed a nearly four-fold increase in outdoor recreation 
consumption by the year 2000, as compared with 1965. By 1980, 
participation in the major activities supposedly will increase 56 
percent, as compared with 1965. 
Projections for specific activities are also given in this release. 
However, these fail to match those obtained for the present study. For 
instance, the Bureau of Outdoor Recreation (B.O.R.) projects a 49 percent 
increase in walking for pleasure by 1980. The present study projects 
an 11.2 percent increase for the same period. The B.O.R. projects a 
32 percent increase in bicycling by 1980, whereas this study suggests 
a decrease of 32 percent. Other comparisons are: 1) swimming (all) -
B.O.R. 72 percent increase, Iowa 32.4 percent increase, 2) driving for 
pleasure - B.O.R. 51 percent increase, Iowa 12.7 percent increase, 3) 
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sightseeing - B.O.R. 54 percent increase, Iowa 31.7 percent increase, 
4) picnicking - B.O.R. 48 percent increase, Iowa 19.5 percent increase, 
5) fishing - B.O.R. 31 percent increase, Iowa 4.7 percent increase, 
6) attending outdoor sporting events - B.O.R. 43 percent increase, Iowa 
23.8 percent increase, 7) nature walks - B.O.R. 48 percent increase, 
Iowa 54.0 percent increase, 8) camping - B.O.R. 78 percent increase, 
Iowa 30.9 percent increase, 9) horseback riding - B.O.R. 44 percent 
increase, Iowa 1.2 percent decrease, 10) water skiing - B.O.R. 121 
percent increase, Iowa 34.6 percent increase, 11) attending outdoor 
concerts or plays - B.O.R. 70 percent increase, Iowa 56.5 percent 
increase. 
It is probable that projections of the B.O.R. for the nation as 
a whole have little validity when applied to the state of Iowa. The 
reasons for this failure could be any of a number of things. One 
possibility is a too small sample in the case of the United States 
study. Another could be differences in definitions of recreational 
activities. However, the probable cause of the differences is that 
Iowa has a unique population, which does not match any national "average" 
which could be given. The reasons for Iowa's uniqueness are several. 
First, Iowa is largely a rural state, even those living in the cities 
being largely rural in background and outlook. Second, Iowa is much 
more prosperous than many other rural states, a heritage of the ex­
ceptional quality of its farmland. Iowa total personal income in 1965 
ranked third among the plains states^ at 7,381,000.dollars, while in 
^ Minnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska and Kansas. 
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per capita personal income it ranked first at 2,676 dollars, which 
also exceeded per capita personal income for all states in the south­
east and southwest portions of the United States (23). Third, all of 
Iowa is within a day's drive or less of at least one, and probably 
several major cities, resulting in business and recreational oppor­
tunities not available to residents of some other states. These 
factors, and probably a number of others, make Iowa's population 
different from any other population in the Midwest or even in the 
country. This factor is important, and is one which should be 
remembered by Iowa resource managers engaged in recreational planning 
for Iowa's future. 
If the projections of recreational activity are correct, and 
people are doing now what they will desire to do in the future, Iowa 
resource managers are going to have to change the focus of their 
attention somewhat. Traditional outdoor recreational activities such 
as hunting, fishing horseback riding, and natural environment swimming 
show prospects of declining or only slowly increasing participation. 
On the other hand intensively developed sports such as golf, water 
skiing, camping, and taking nature walks show sharp increases. These 
activities require much more intensive investment and development. 
The resource manager can no longer afford to cater to the one group 
while ignoring the other. The Iowa Survey (18) has indicated that 
lack of facilities is not a serious problem at present. Thus new 
investments should be in resources and facilities for activities which 
show rapid increases in participation; not just the traditional outdoor 
activités, the desire for which is largely satisfied now and for some 
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time into the future. 
The problem of what activities to plan for and to make investments 
in is related to the location of the areas for these activities. There 
are two possible orientations in locating recreational facilities. One 
is to locate them in close proximity to the persons desiring to use 
them. The second is to locate them at especially appealing resource 
locations. It must be recognized, though, that these are just the two 
extreme poles. Quite often because of political and other consider­
ations, recreation facilities are located at neither extreme, but at 
some intermediate location. 
In Iowa, the choice lies between the northeast corner, the Missouri 
River valley, and the Iowa "great lakes" region on one hand, and the 
swiftly growing metropolitan areas of Des Moines, Sioux City, Davenport, 
and Council Bluffs. The solution, however, lies not in allocating 
investment geographically, but in distributing it in some logical 
pattern. This pattern, for example, could easily be Clawson's resource 
based, intermediate areas, and user oriented areas (2). 
With the choice of investment lying among these three types of 
areas, some definite criterion for distribution the investment resources 
between them is required. The obvious criterion is the anticipated 
intensity of participation in activities appropriate to a particular 
type of area, though other considerations must be reflected in the 
final analysis. 
In order to be useful,activities must be classified according 
to which type of area on which they are appropriate. Though any 
activity may be possible on all three areas, there is one on which it 
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is not appropriate. Taking the activities which this study has in­
vestigated, the classification is as follows: 1) resource based -
walking for pleasure, bird watching, nature walks, driving for 
pleasure, and sightseeing, 2) intermediate - horseback riding, 
fishing, boating, swimming, water skiing, hunting, camping, and 
picnicking, 3) user oriented - bicycling, golf, baseball or softball, 
volleyball, attending outdoor sporting events, attending outdoor 
concerts or plays, motorcycling, and ice skating. 
All of the three types of areas support activities which will 
increase substantially in future years. However, activities asso­
ciated with user oriented areas show the largest increase, followed 
by the water oriented activities of the intermediate areas, and last, 
some of the activities of resource based areas. 
Resource based areas are strictly limited in Iowa, to a few 
unique natural or archeological phenomena such as the Effigy Mounds 
National Monument in northeast Iowa. These areas are fairly well 
identified at present, and many of the areas are presently in the 
hands of qualified resource management agencies of the state and 
federal governments. Many small areas of scientific interest also 
exist, but have limited recreational interest, hence are outside the 
scope of interest of the present study. 
Intermediate areas are those such as comprise most of the Iowa 
State Parks, public hunting and fishing accesses, and some county 
recreation areas. The activities which are found on these areas are 
largely backwoods and water oriented. This study has shown many of 
these activities will decline in participation, or at least not increase 
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at a rapid pace. Boating and water skiing are exceptions. However, 
opportunities for investment in facilities for these sports in Iowa 
are quite limited. Appropriate sites are largely limited to the 
border rivers, "great lakes" region, and a few federal dam sites. 
Development of these areas should proceed with a speed commensurate 
with the expected growth of the activities for which they would 
ordinarily be used. 
User-oriented areas are county or city parks, and to some extent 
state parks. Golf courses, swimming pools, picnic grounds, and similar 
intensive-use facilities are suitable for these areas. User-oriented 
facilities should be located near population centers. The activités 
most suitable for user-oriented areas are largely those which this 
study has shown to have rapid growth in participation in Iowa. These 
intensive uses are characteristic of an urban or suburban environment 
and population, which is expected to grow for quite some time, due to 
the rural to urban migration pattern in Iowa. Facilities in these 
areas should be aimed at providing activities suitable for such an 
environment. 
A problem which is related to facility location deals with the 
transient recreationist. Because Iowa does not have much in the way 
of tourist-recreational attraction, the problem is largely localized 
in the northeast corner, the "great lakes" region, and along the major 
east-west and north-south highways. Many of these transients are pro­
bably tourists passing through to other areas, and camping as a sub­
stitute for motel accommodations, causing locally crowded conditions, 
and perhaps causing Iowa residents to seek other areas. These 
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recreationists cannot feasibly be barred from public campgrounds in 
Iowa, so the solution must lie in providing adequate overnight 
campgrounds where transient use is heavy. 
Research Implications 
The most striking conclusion concerning further research in the 
area of the present study is that present data and knowledge are 
inadequate. Two areas of the present study show need of definite 
improvement. These are: 1) the proportion of the variance explained 
by each equation, and 2) the correlation between recreation supply 
and consumption. 
The first problem must be solved, it seems before any real 
reliance can be placed on the projections drawn from a study such as 
the present one. The most likely point at which information would 
help would be the establishment of a variable which would adequately 
represent tastes and preferences of the respondents. One attempt might 
be made by signifying whether the activity is the respondent's preferred 
activity or not. Another point at which improvement might be made is 
in the definition of activities. The present definitions allow too 
wide a range of sub-activities in each definition. For instance, 
football, volleyball, soccer, and a number of other games are grouped 
together. The same holds true in other cases. 
The second problem, that dealing with the linkage between supply 
of recreational facilities, and consumption of outdoor recreation, 
should be relatively easily solved. An improved inventory of recreation 
facilities is needed. This inventory should include man-days of recreation 
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for all activities provided in a given recreation area, acres devoted 
to each (land and water kept separate), and inventory of physical 
assets. This inventory should be kept updated. 
Further surveys of the type which furnished information for 
this study are also necessary. A series of such studies, over a 
sufficient period of time, will provide a much better indication of 
recreation trends than studies of the present type. Questions, 
perhaps, would be much less complicated. The question of how to 
conduct such a survey was not directly addressed in this study. One 
possible way which has come to notice is sampling with partial re­
placement. Such a method should be less expensive for the present 
level of precision, or more precise for the same cost. The objective 
would necessarily have to be worked out at the time of the next survey. 
The theory for this type of sampling is presently available (24), and 
is being enlarged at present by this institution. 
One last area of future research which might be mentioned is 
the actual tying together of supply, consumption, and resource manage­
ment decision rules. Consumption or supply data shows only one side 
of the question. In order to make best use of information provided 
by studies such as the present one, and to determine an optimum rate 
of investment, all available information must be used. The present 
high speed computers available make it possible to use such information 
in a simulation model and test the implications and outcomes of a large 




The specific conclusions and recommendations of this study may 
be briefly summarized as below: 
1. The state of Iowa should, with the aid of the federal govern­
ment where necessary, move to purchase of protect all those unique and 
irreplacable natural, archeological, and historical sites in Iowa which 
are not presently protected. This does not mean that private organi­
zations and associations are not qualified to hold and protect such 
properties. 
2. Due to the limited nature of the availability of sites for 
intermediate uses, especially water-oriented activities, the state of 
Iowa, and the counties, should move to protect access to these sites 
from allocation to incompatible uses.' The development of these sites 
should be done at a pace consistent with the expected increase in con­
sumption of the appropriate activities. 
3. User oriented sites should be developed to a much greater extent 
than present around the cities and towns of Iowa. With the expected 
increase in participation in activities which are largely appropriate 
to such sites, a large deficit in developed sites for these activities 
may be foreseen. The appropriate agencies for the development of user 
oriented sites are the county conservation boards and city recreation 
and park commissions. Since the need will apparently grow rapidly, 
these bodies should seek all available help at the federal and state 
levels. 
4. In conjunction with the three previous recommendations, research 
should be done at the state level to determine the optimum locations for 
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further outdoor recreational investment in Iowa. Standards for location 
and standards for development should be established. 
5. Determination of the effect of transient recreationists on the 
use and crowding of Iowa recreation areas should have a high priority. 
Determination of the extent and location for overnight camping facil­
ities should be made. With tourists crossing Iowa in ever increasing 
numbers, quick attention to this problem may be necessary to prevent 
driving Iowa recreationists from the areas of major tourist routes. 
6. In the area of further research in outdoor recreation for Iowa, 
four areas recommend themselves for intensive investigation: 
a. A detailed statewide inventory of outdoor recreational sites, 
both actual and potential, public and private would be very 
useful. Such an inventory should be in terms of man-days of 
activity for all activities, land and water area devoted to 
each activity, and other physical assets. Such information 
is needed in order to better determine the relation between 
supply and consumption of recreation. 
b. Further surveys of outdoor recreation consumption, similar 
to the one recently completed (18) are essential. Such surveys 
should seek out the same type of information, and, in addition, 
be more detailed in some areas, such as definition and tastes 
and preferences. A series of such surveys would make the 
projection of outdoor recreation consumption much more precise 
than at present. 
c. Development of decision rules for outdoor recreation investment 
is the third area of desirable recreation research. Present 
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investment leans to the "squeaking wheel" rule. Such invest­
ment can rarely be optimum. Development of a rational rule 
could do much to bring an approach to optimum recreation in­
vestment. 
d. The final recreation research area would serve to pull the 
previous three together. Development of a simulation model 
to represent the complete recreational system for the state 
of Iowa would be useful in moving toward the optimum invest­
ment pattern for Iowa. It would serve to test the implications 
of a number of investment decisions, which would let the 
decision maker zero in on an optimum investment pattern. Re­
finement and updating of the model from time to time could 
hopefully eventually result in continuous programmed decisions 
for resource managers. 
Implementation of the above recommendations should go far towards 
relieving many of the problems associated with outdoor recreation in 
Iowa. Outdoor recreation has the potential to be a muli-million dollar 
industry for the state, both in the public and private sectors. Such a 
phenomena cannot be allowed to develop in a haphazard fashion. 
This study has attempted to determine some of the information needed 
by Iowa resource managers in their job as decision makers in this growing 
and important industry. Much more information is needed. Much more 
information will be gathered. A major problem of the future will be to 
put this information together in such a way that investment in recreation 
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APPENDIX A 
Table 9. Adjusted distribution of sample persons 12 years of age and over 
during October 1956, for Iowa, by strata. 
Stratum 1 Stratum 2 
Number Percent Number Percent 
Total 213 26.2 144 17.7 
Male (age in years) 
12-17 14 12.8 10 13.3 
18-24 11 10.1 4 5.4 
25-44 29 26.6 21 28.0 
45-64 45 41.3 25 33.3 
65+ 10 9.2 . 15 20.0 
Female (age in years) 
12-17 21 20.0 11 15.9 
18-24 8 7.7 1 1.5 
25-44 34 32.7 9 13.0 
45-64 30 28.8 23 33.3 
65+ 11 10.6 25 36.3 
Family Income 
Under $3,000 29 41.0 41 29.7 
$3,000-55,999 97 46.9 49 35.5 
$5,000-$7,999 29 14.0 19 13.8 
$8,000-$9,999 24 11.6 12 8.7 
$10,000-$14,999 20 9.7 14 10.1 
$15,000-$24,999 6 2.8 3 2.2 
$25,000+ 2 1.0 0 0 
Education (age 24 years or older) 
8 years or less 59 27.7 • 51 35.5 
9-11 years 16 7.5 13 9.0 
12 years 71 33.3 32 22.2 
13-15 years 11 5.3 11 7.6 
16 years + • 5 2.3 10 6.9 
No Response 0 0 1 0.7 
Age 24 or less 51 23.9 26 18.1 
All Employed (14 years and older) 
Professional, technical 1 .5 8 5.6 
Farmers & Farm Managers 60 28.1 5 3.5 
Managers, Officials, Proprietors 4 1.9 16 11.1 
Clerical 2 .9 5 3.5 
Sales Workers 1 .5 3 2.1 
Craftsmen, Foremen 8 3.8 8 5.6 
Operatives 7 3.3 13 8.9 
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Stratum 3 Stratum 4 Stratum 5 
Number Percent Number Percent Number Percent 
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Table 9. (Continued) 
Stratum 1 Stratum 2 
Number Percent Number Percent 
Service & Private Household 
Workers 0 0 11 7.6 
Unskilled Labor 9 4.2 6 4.2 
Retired 6 2.8 11 7.6 
Students 36. 16.9 24 16.7 
Housewives and Homemakers 78 36.6 32 22.2 
Unemployed 1 .5 2 1.4 
Size of Family 
1-2 persons 58 27.2 70 48.6 
3-4 persons 86 40.0 39 27.1 
5+ persons 69 32.4 35 24.3 
Family Status 
Respondent Married; no child 50 23.5 46 31.9 
Respondent Married ; youngest 
child 5 or less 46 21.6 14 9.7 
Respondent Married; youngest 
child 6-11 26 12.2 16 11.1 
Respondent Married ; youngest 
child 12 or older 31 14.6 13 9.0 
Respondent not Married; 17 
years or younger; youngest 
child 5 or less 9 4.2 7 4.9 
17 years or younger; youngest 
child 6-11 10 4.7 5 3.5 
17 years or younger, youngest 
child 12 or older 16 7.5 8 5.6 
18 years or older 25 11.7 35 24.3 
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Stratum 3 Stratum 4 Stratum 5 
Number Percent Number Percent Number Percent 
6 4.8 16 
2 1.6 3 
11 8.7 5 
21 16.6 22 
42 33.4 38 
1  0 . 8  2  
43 34.2 58 
41 32.5 - 50 
42 33.3 33 
35 27.8 50 
30 23.8 19 
15 11.9 14 
9 7.1 23 
8 6.3 3 
3 2.4 4 
7 5.5 7 
19 15.1 21 
11.3 8 4.3 
2.2 1 0.5 
3.5 11 5.9 
15.6 28 14.9 
27.0 47 25.0 
1.4 4 2.1 
41.1 80 42.6 
35.5 55 29.2 
23.4 '53 28.2 
35.4 51 27.1 
13.5 42 22.3 
9.8 17 9.0 
16.3 13 6.9 
2 . 1  2  1 . 1  
3.2 7 3.8 
4.8 13 6.9 




Table 10. Prediction equation and related statistics for the 
activity bicycling. 
Variable Coefficient Student's 
Number t^ 
Xq 71.204681 





X3 -0.969851 -5.3051* 
X4 
X5 -7.647365 -5.5959* 
Xg I -0.353881 
yie'.i 1.419179 
Xg 3 3.421907 




Xj_o 0.545992 1.9190* 
Xii 0.008010 3.8932* 
X12 0.285050 4.6314* 
Standard Error 13.1433 0.33913 
Overall F 12.9391 R 0.58235 
^ ^  denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 11. Prediction equation and related statistics for the 
activity horseback riding. 
Variable Coefficient Student's 
Number t^ 
Xo 6.807920 





X3 -0.294537 -3.3146* 
X4 
% 







Xg 0.717376 2.4795 
XlO 
Xii 0.002549 2.5522* 
%12 
Standard Error 6.7737 0.09329 
Overall F 3.0439 R 0.30544 
^ denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard 
F test. 
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Table 12. Prediction equation and related statistics for the 
activity playing outdoor games. 
Variable Coefficient Student's 
Number ta 
xo 42.247610 






X2 2.411655 1.9224* 
X3 -0.948294 -5.8323* 
X4 . 













X9 1.226911 2.4364* 
XlO 
Xll 0.00742 4.0438* 
X12 
Standard Error 11.7340 R2 0.30973 
Overall F 11.3138 R 0.55653 
^ ^  denotes significance at the 90 percent significance 
level. In the case of the dummy variables and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 13. Prediction equation and related statistics for the 
activity golf. 
Variable Coefficient Student's 























Standard Error 5.7732 0.15138 
Overall F 5.7732 R 0.38908 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 14. Prediction equation and related statistics for the 














X2 • 1.907299 2.0745* 
X3 -0.725260 -6.1297* 
X4 























denotes significance at the 90 percent significance 
level. In the case of the dummy variables X]_ and Xg, 
the t values were meaningless, thus their .significance 
was tested at the 90 percent level using the standard F 
test. 
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Standard Error 3.6685 
Overall F 8.0428 R 
0.15199 
0.38985 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 16. Prediction equation and related statistics for the 
activity fishing. 











X. 1 0.077603 










Standard Error 8.4192 0.09742 
Overall F 5.5511 R 0.31213 
^ ^  denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
94 
Table 17. Prediction equation and related statistics for the 
activity boating. 
























Standard Error 5.1716 0.07255 
Overall F 4.7066 R 0.26935 
^ denotes significance at the 90 percent significance 
level. In the case of the dummy variables and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 18. Prediction equation and related statistics for the 














-1.090769 -9.0933 •it 
X4 
X5 


























^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 19. Prediction equation and related statistics for the 











































^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 20. Prediction equation and related statistics for the 
activity swimming (in natural environment). 








X3 -0.246882 -4.0754* 
X4 
X5 









X^]_ 0.001764 2.5792* 
X12 
Standard Error 4.6881 0.15445 
Overall F 5.9116 R 0.39300 
^ " denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 21. Prediction equation and related statistics for the 
activity water skiing. 
Variable Coefficient Student's 
Number t® 






X3 -0.015264 -3.7315* 
X4 -0.113467 -2.7187* 
% 











Standard Error 1.2727 0.10450 
Overall F 5.2365 R 0.32326 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 22. Prediction equation and related statistics for the 
activity hunting. 











X2 2.664425 5.8715* 



















Standard Error 4.2828 
Overall F 5.5225 
r2 0.14577 
R 0.38180 
^ denotes significance at the 90 percent significance 
level. In the case of the dummy variables and X5, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 23. Prediction equation and related statistics for the 
activity camping. 
Variable Coefficient Student's 
Number ' t^ 







Xg I 0.240431 
X6]2 0.983547 









Standard Error 3.0202 0.13624 
Overall F • 9.4898 R 0.36910 
^ " denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 24. Prediction equation and related statistics for the 
activity walking for pleasure. 
Variable Coefficient Student's 
Number t^ 
XO ; 25.737579 





X3 -0.688724 -2.9587* 
X4 
X5 
Xg I 0.693935 
X6!2 -0.471139 





XG 2.402642 3.1700* 
^10 
XII 0.005950 2.2746* 
%12 
Standard Error 17.7445 0.11260 
Overall F 3.7537 R 0.33556 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 25. Prediction equation and related statistics for the 
activity bird watching. 






















Standard Error 3.9250 0.05261 
Overall F 2.4402 R 0.18057 
denotes significance at the 90 percent significance 
level. In the case of the dummy variables X-j^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 26. Prediction equation and related statistics for the 
activity nature walks. 






















Standard Error 3.5718 0.04336 
Overall F 2.7273 R 0.20824 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 27. Prediction equation and related statistics for the 
activity picnicking. 







X2 -2.160547 -2.9889* 















X9 0.832286 2.8534* 
XlO 0.286769 1.9679* 
Xl2 
Standard Error 6.8043 
Overall F 7.7913 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables Xi and Xg, 
the t values were meaningless, thus their significance 





Table 28. Prediction equation and related statistics for the 
activity driving for pleasure. 
Variable Coefficient Student's 
Number t^ 
Xq 17.581451 
Xi 1 ' -1.021739 
X1I2 3.910945 




X4 -0.932570 -1.8700 
% 





Xy 0.654493 2.6659 
^8 
X9 
X^o 0.950470 2.9739 
X]_2 -0.002419 -4.5523 
%12 
Standard Error 14.9836 r2 0.11589 
Overall F 5.8822 R 0.34042 
^ denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 29. Prediction equation and related statistics for the 
activity sightseeing. 







Xg -1,524941 -2.2248* 
Xs 
X4 
X5 0.383869 3.0739* 
Xg 1 -2.871223 
X6i2 -1.486207 
Xg 3 -2.334110 
X6]4 1.551903 
Xg.S . -2.085997 






Standard Error 6.4351 0.09478 
Overall F 4.6985 R 0.30786 
^ ^  denotes significance at the 90 percent significance 
level. In the case of the dummy variables X^ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 30. Prediction equation and related statistics for the 
activity attending outdoor sporting events. 





























Xii 0.002663 2.4957* 
X12 
standard Error 7.3144 r2 0.17363 
Overall F 5.7999 R 0.41659 
^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables and Xg, 
the t values were meaningless, thus their-significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 31. Prediction equation and related statistics for the 











































^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables X]_ and X^, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 32. Prediction equation and related 
activity motorcycling. 










X2 3.091021 2.6700* 





























^ ^  denotes significance at the 90 percent significance 
level. In the case of the dummy variables X]_ and Xg, 
the t values were meaningless, thus their significance 
was tested at the 90 percent level using the standard F 
test. 
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Table 33. • Prediction equation ànd related statistics for the 
































XlO 0.061524 1.8966* 








^ * denotes significance at the 90 percent significance 
level. In the case of the dummy variables 
the t values were meaningless, thus their significance 





Table 34. State and County recreation areas. 






State Meadow Lake 240 
County Mormon Trail Park 160 
County Roadside Park 3 
Total: 403 
State Barkley Memorial Preserve 40 
State . Hoist State Forest 334 
S ta te Game Farm and Exhibit 415 
State Ledges State Park 854 
State Pilot Mound State Forest 33 
County Don Williams Park 598 
Total: 2,274 
State Earlham Bridge 9 
State Pleasant Valley 145 
State Spring Valley 9 
County Forest Park and Museum 5 
County South Raccoon Access 29 
County Sportsmen's Park 40 
Total: 237 
State Dunbar Slough 507 
State Goose Lake 456 
State McMahon Access 287 
State Rippey Access 31 
State Spring Lake 240 
County Henderson Park 39 
County Hyde Park 57 
County Oak Hill Park 5 
County Seven Hill Forest 80 
County Squirrel Hollow Park 56 
Total: 1,758 
County Beaman Arboretum 5 
County Beaver Arboretum 1 
County Conrad Lime Quarry 5 
C ounty • Miller Rest Area 3 
County Nason Rest Area 1 
County Reinbeck Rest Area 1 
County Roadman Park 10 
County Shearn Rest Area 1 
County Stoéhr Fishing Area 3 
Total: 30 
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Table 34 (Continued). 
County Ownership Name of Area Acres 
Guthrie State 
State 


















Hamilton State Little Wall Lake 
County "Bells Mills 
County Briggs Woods 







Hardin State Hardin City Access 25 
State Pine Lake Park 541 
State Steamboat Rock Park 5 
County Bigelow Park 10 
County Ferris Wilderness 205 
County Flowing Well Park 5 
County Gehrke Wildlife Area 6 
County Long Memorial Park 15 
County Mann Wilderness Area 148 
County Ox Bow Lake 20 
County Reece Memorial Park 70 
County Robb River Access 50 
County Steamboat-Tower Rock Park 21 
County Sylvan Hill Park 22 
County Twinn Elms Park 4 
County Wilkinson Wildlife Area 40 
County Ziesman Wildlife Area 10 
Total: 1,197 
Jasper State Rock Creek State Park 1,213 
State Kellogg Area 66 
State Colfax Area 350 
State Rock Creek Game Area 435 
County Reasnor River Access ^ 
Total: 2,066 





Table 34 (Continued). 







State Hull Area 378 
State Lake Keomah State Park 366 
Total: 744 
State Pella Area 276 
County Marion County Park 120 
Total; 396 
State Hendrickson Marsh 76 
State Nicholson Ford 107 
County Bangor Public Square 2 
County C. D. Coppock Park 9 
County Fairgrounds Picnic Area 2 
County Holland Access 80 
County Three Bridges Park 12 
County Timmons Grove Park 198 
County Van Cleve Park 4 
Total: 490 
State Del Rio Access 23 
State Margo Frankel Woods Park 136 
State Walnut Woods State Park 260 
State Flint Access 59 
State Sycamore Access 1 
County Camp Creek Area 104 
County Chichaqua Wildlife Area 1,161 
County Elliott Ford 3 
County Lewis A. Jester Park 875 
County Mally's Park 37 
County Owens Covered Bridge 1 
County Saylor Recreation Center 13 
County Yeader Creek Area 448 
Total: 3,121 
County Brooklyn Recreation Area 7 
County Diamond Lake 176 
County . Fowler Memorial Field 4 
Total: 187 
State Hendrickson Marsh 525 
State State Forest Nursery 97 
County Caviness Roadside Park 1 
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Table 34 (Continued). 





County Dakins Lake 17 
County Hickory Grove Park 368 
County Hwy. 30 Rest Area 3 
County Hwy. 69 Rest Area 1 
County Soper!s Mill Area 18 
Total; 1 ,030 
State Otter Creek Marsh 2 ,496 
State Union Grove State Park 282 
County Lake Site 277 
County Iowa River Access 1 
County Mannatt's River Access • 6 
County T. R. Clark Park 24 
Total: 3 ,086 
State -Lake Ahquabi State Park 774 
State Banner Area 224 
State Hooper Area 323 
Total: 1 ,321 
State Do Hiver Memorial Park 572 
State Lehigh Area 40 
State Lizard Creek Area 103 
State Woodman Hollow Preserve 63 
County Kennedy Memorial Park 395 
Total: 1 ,173 
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Table 35. Municipal recreation areas. 
County Municipality Acres 











Dallas Adel 80 
Bouton 3 
• Dallas Center 6 
De Soto 1 
Dexter 15 




Van Meter 1 
Woodward ^ 
Total: 140 





Grundy Conrad 6 
Dike 3 









Table 35 (Continued). 
County Municipality Acres 






Webster City 38 
Williams ^ 
• Total: 63 
















Madison Macksburg 2 




Mahaska Barnes City 3 
Beacon 1 
Fremont 1 




Table 35 (Continued) 
County Municipality Acres 





Marshall Clermont 1 
Oilman 1 
Le Grand 2 
Marshalltown 445 
Melbourne 18 
State Center ^ 
Total; 471 








pleasant Hill 20 
Urbandale 10 
West Des Moines 78 
Windsor Heights 1_ 
Total: 2,081 
Poweshiek Brooklyn 4 
















Table 35 (Continued). 
County Municipality Acres 













New Virginia 1 
Spring Hill 
Total: 58 
Webster Badger 1 
Callander 2 
Clare 1 
- Dayton 70 
Fort Dodge ' 150 
Cowrie 3 





Table 36. Prediction equation and related statistics for the 
activity playing outdoor games and sports for a six 










X2 4.689235 1.8551* 











Xll 0.013524 3.3861* 







^ denotes significance at 85%; denotes significance at 90%.' 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X^, Xy, Xg, and Xg were not encountered in this 
series. 
^ Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 37. Prediction equation and related statistics for the 
activity playing baseball or Softball, for a six 
county subsample of Iowa counties. 







X2 3.949357 2.2187* 
X3 -0.590559 -2.1904* 
X5 -0.790973 -2.0724* 











Standard Error 8.8431 0.31936 
Overall F 3.5731 R 0.56512 
^ denotes significance at 85%; " denotes significance at 90%. 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X^, Xy, Xg, and Xg were not encountered in this 
series. 
^ Variable X2Q is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 38. Prediction equation and related statistics for the 
activity fishing, for a six county subsample of Iowa 
counties. 



















Standard Error 11.2049 0.11928 
Overall F 2.3926 R 0.34536 
^ denotes significance at 85%; denotes significance at 90%. 
In the case of thâ dummy variables and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X4, X^, Xg, and Xg were not encountered in this 
series. 
^ Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 39. Prediction equation arid related statistics for the 





















XlO ^ — • 
Xll 
X20= 0.000370 1.4915** 
Standard Error 3.7103 
Overall F 3.4946 
0.18895 
R 0.43469 
denotes significance at 85%; denotes significance at 90%. 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
Variables X^, X^, Xg, and Xg were not encountered in this 
series. 
Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 40. Prediction equation and related statistics for the 























X20= -0.000694 -2.2326* 
Standard Error 4.6509 r2 0.16777 
Overall F 3.0240 R 0.40990 
^ denotes significance at 85%; " denotes significance at 90%. 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X^, Xy, Xg, and Xg were not encountered in this 
series. 
^ Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 41. Prediction equation and related statistics for the 
activity picnicking, for a six county subsample of Iowa 
counties. 



















Standard Error 7.4359 0.12841 
Overall F 2.6027 R 0.35834 
^ denotes significance at 85%; " denotes significance at 90%. 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X^, Xy, Xg, and Xg were not encountered in this 
series. 
^ Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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Table 42. Prediction equation and related statistics for the 
activity walking for pleasure, for a six county 
subsample of Iowa counties. 







Xg -9.171824 -2.7221* 
X3 -1.040309 -2.3073* 
^5 






^11 Xn 0.010820 2.0114* 
X20= 
Standard Error 16.9746 0.14976 
Overall F 2.2899 R 0.38699 
^ denotes significance at 85%; " denotes significance at 90%. 
In the case of the dummy variables X]_ and Xg, the t values 
are meaningless, thus their significance was tested at the 
90% level using the standard F test. 
^ Variables X4, Xy, Xg,and Xg were not encountered in this 
series. 
^ Variable X20 is the supply of public recreationland attached 
to a respondent-acres within the 30 mile driving radius. 
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APPENDIX E 
Table /i3. Simple correlation matrix for independent variables. 
Variables 






















-0.254 -0.170 1.000 
-0.313 -0.209 -0.193 1.000 
0.053 . 0.017 -0.011 -0.017 1.000 
-0.050 0.153 -0.016 -0.046 -0.050 1.000 
0.142 -0.076 -0.010 -0.036 0.150 -0.486 1.000 
-0.108 -0.021 -0.059 0.108 -0.058 -0.067 -0.044 1.000 
-0.021 0.105 0.051 -0.149 -0.096 0.349 -0.275 -0.138 1.000 
0.133 -0.030 -0.022 -0.029 0.020 -0.026 -0.026 -0.132 -0.346 
-0.120 -0.010 -0.046 0.193 0.030 -0.071 0.049 0.088 -0.216 
0.019 -0.010 -0.012 -0.067 -0.029 -0.182 0.147 0.075 -0.176 
-0.018, -0.032 0.011 0.068 0.094 -0.097 0.154 0.124 -0.161 
-0.122 0.050 -0.027 0.016 -0.105 0.247 -0.261 -0.124 0.177 
-0.153 0.025 -0.110 0.078 0.012 0.019 -0.044 -0.052 0.002 
0.030 -0.064 0.026 •-0.003 -0.083 -0.157 0.073 -0.043 -0.035 
-0.066 -0.080 -0.076 0.169 -0.034 -0.191 0.129 -0.013 -0.117 
-0.053 0.165 -0.011 -0.061 -0.061 0.977 -0.502 -0.142 0.399 
-0.117 -0.007 -0.068 0.113 -0.055 -0.077 -0.052 0.983 -0.133 
Table 43 (Continued). 
Variables 





















-0.295 -0.183 1.000 
-0.270 -0.169 -0.137 1.000 
0.070 -0.116 -0.131 -0.031 1.000 
0.059 0.090 -0.139 -0.061 0.400 
-0.054 -0.054 0.043 0.114 0.245 
-0.072 0.115 -0.009 -0.057 0.064 
-0.028 -0.092 -0.197 -0.111 0.291 
-0.139 0.080 0.066 0.141 -0.118 







-0 .168 1.000 
-0.005 -0.145 






















Table 44. Partial coefficients of determination of independent variables to dependent variables. 
Activity Independent Variable 
Xl.l-Xl.4 X2 *3 X4 Xg %.1"^6.5 X7 
Bicycling 0.0153 0.0814 0.0811 0.0241 
Horseback riding 0.0073 0.0300 0.0053 
Playing outdoor games or sports 0.0309 0.0103 0.0879 0.0162 0.0337 
Playing golf 0.0482 0 .0144 0.0683 
Playing basebal 0.0175 0.0120 0.0959 0.0370 0.0121 
Playing volleyball 0.0710 0.0209 
Fishing 0.0289 0.0490 
Boating 0.0271 
Swimming (all) 0.0203 0.1557 0.0330 
Swimming (outdoor pool) 0.0800 0.0108 0.0598 
Swimming (natural environment) 0.0055 0.0445 0.0083 
Water skiing 0.0330 0 .0158 0.0245 
Hunting 0.0089 0.0884 0.0477 0.0095 
Camp ing 0.0323 
Walking for pleasure 0.0335 0.0241 0.0079 
Bird watching 0.0326 
Nature walks 0.0249 0.0131 
Picnicking 0.0244 0.0462 0.0172 
Driving for pleasure 0.0263 0 .0096 0.0194 
Sightseeing 0.0136 0.0257 0.0430 0.0173 
Table 44. (Continued). 
Activity Independent Variable 
'10 X 11 12 
Bicycling 
Horseback riding 
Playing outdoor games or sports 
Playing golf 





Swimming (outdoor pool) 









































Attending outdoor sporting events 0.0057 
Attending outdoor concerts or 
plays 0.0439 
Motorcycling 











Average coefficient 0.0203 0.0282 0.0582 0.0133 0.0350 0.0277 0.0187 
Activity Independent Variable 
• 
Xg %10 *11 *12 
Attending outdoor sporting events 0 .0171 
Attending outdoor concerts or 
plays 
Motorcycling 0 .0083 
Ice skating 0.0101 0 .0391 
Average coefficient 0.0328 0.0222 0 .0394 0.0370 
